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INTRODUCTION 
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The Burrscughs Micro Implementation Language (MIL) is a synbolic coding 
technique that makes avaiftable ati the capabilities of the 81700 
Processore The MIL compiter’s machine language output is ready for 
execution directly uoon the hardware. The usere howevere must be 
prepared to programmaticalty cantrot the total environment inctuding 
bootstrap toadings interrupt servicing» and potentiaéd wachine 
maifunctioning Ceeger parity error detection). 


To use MIL properly and efficientlys the programmer must have an 
extensive knowledge of the available registers and their capabilities. 
This product specification describes the registers» the syntax and the 
semantics of the HIL Language and may be used toe write programs 
without prior knowledge of the system. 


RELATED BOCUMENTS 
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A description of the Input/Output subsystem and the 1/0 descriptors as 
well as more detailed information about the registers can be found in 
the 81700 Systems Reference Manual (form 1057155). 
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MICROPROGRAMMING CONCEPTS 


Microprogramrming is a method for programming a computer hardware 
architecture. The microprogrammer §s concerned with machine registers 
which were formerly the domain of the hardware systems designer. 
Strings of microinstructions manipulate those internat. registers to 
present an outward appearance of system hardware which is more 
functional for probleme-oriented programminge In most machines now in 
the market places read only memories CROM’s) contain asicroprograms 
which convert the unique internal environment of several different 
processors tnto a standard assembty tfanguagee. Once createds the 
microprograms are unaditerablea and may contain compromises in 
efficiency because of a limited hardware instruction set. 


The Surroughs 61700 system makes use of the tLatest technology to 
implement a writable control memory and has severat microprogranse 
each optisized for the functions it wiit perform. The virtual system 
architectures chosen have been those of the standard (COBOL and 
FORTRAN)» problemeoritenteds compiter Languages. Other microprogranmers 
may choose architectures and create tanguages optimized for other 
purposes. 


HICROINSTRUCTIONS 


mm 268 OD ee eC ses es 


A microinstruction #3 the smallest programmable operation within the 
system. Each microinstruction is fetched from control memory and 
decoded in the (micro) register to be directly executed by the 
harduare. 
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DEFLNED FLELO CONCEPTS 
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Spectat hardwares calhed a Field Isotation Units has been implemented 
to achieve bit addressability and variable tength fields and to 
automatically increment addresses. This aldons maximum flexibility in 
defining data fieids and resolves the probtem of packing and unpacking 
data fietds across hardware container boundaries. 


INTERPRETATION OF THE VIRTUAL LANGUAGE 
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The traditional approach to supporting a higher-devel tanguage is to 
translate the source statements as written by the progranmer into 
anather Language cither directly recognized by the hardwares (€Geger 
fachine object code) or easily transtatable into the machine object 
code €@eGer an assembly tanguage). An aidternata technique is the 
interpretive execution for each source statement with a loqicatiy 
equivaient routine in some fower~tleved languages A nicroprogreamed 
system offers the opportunity to combine the best of both methods. The 
source statements in the higher=~deved Language are translated into a 
virtual systema code by a compilation process. This system codes aiso 
called Secode or S=danguage» very closety resembles the original 
source dangquagee Hicroinstruction routines then interpretively execute 
each virtuat Language statement. The resutts aret 


= a faster compilation 


- @ systen architectures as expressed in the set of 
nicroroutiness which 1$ optimized to the source tanguage 


ead a reduction in the processor time required toe perform the 
logical equivalent of each source statement 


- areduction in the memory spate -required to encede each 
source language operation 
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Asst of picroprogranmed routines is cablled an interpreter and 
effectively creates a virtual system architecture for the source 
danguage being executed. That is» when the COBOL itinterpreter is 
executings the system is effectively a COBOL machine.e Hhen the FORTRAN 
interpreter is executings the system is a FORTRAN machines and $0 on 
for any other S-fanouace defined. 
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‘ SYNTAX DIAGRANS 


TO TH ES eh ED @ may we aD wD we 


The principal means of describing MIL syntax is through the syntax 
diagram» coumonly known as "RAILROAD™ notations The basic conventions 
are dtscussed below. 


FORWARD ARROWS 


ene me oh Ga ee RS WS HH 6 WO EL Hr 


Any path traced aflong the directional flow of the arrons wilt produce 
a syntacticatlfly valid commande The following example ittlustrates the 
techniques: 


i<-- 2 ca en § 
, " | 
eaeB OWN bY THE "e010 mo eK sSaoaenwemaweS TRE An ama ona ranean Cae nnenane mmm ae > f 


" é f ‘ ‘ so t 
b--UP=>8 | 4 E“MILL=>8 8 P@“HHERE [ewcewneoenen>y 8 
‘ ‘ i | 
§“RIVERS [DE owen mene nen any A“-FIRST=>4 8 8 
' at 6 
H-LAST==>8 9 8 
eo4 
cok 
i <ebwhaesdcesceas eeswe reese eesosesssesaseceteeseesesaueua, 84 
é é 
J mnmmeSA Hom ew ew mm mmaay Iino rcrne ccow ance ene ememes ene nenam nnn, | 
é ¢ 4 t ’ 4 
{-<FOUND===>8 4 f-<(NOT ME BUT YOU}==>1 f 
, é 


£--TADPOLES*e~ 3 Ah 6 Ge ED AD a Om ER ED OD END OD OO OD DD Dw ce aD es oe > ff 


Vakid syntax generated from this diagram could bes 


-OGUN BY THE OLD MILL STREAW 

UP BY THE OLD» OLD STREAM 

DOWN BY THE RIVERSIDE WHERE © FOUND TADPOLES 

DOHN BY THE OLD STREAM WHERE IT FIRST SAW YOU CNOT NE 3UT YOU) 
UP BY THE REVERSTDE WHERE FT LAST FOUND YoU 


fh 
4 
MN 
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The bridge over OLD» unless otherwise specified» can be crossed any 
number of times. 


END~OF*STATEHRENT 
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The conptetion of a statement is indicated by the following 
COMVENC PON? “ee ers eeemwnsawaae > F 


CONTINUATION 


CO ae Ai as fo a we We SE OD a SD 


The follovning convention indicates that any number from O THROUGH 9 is 
syntactécaity valid: 


1) os ow ae on (} om ae os o cm co me > Ff 


§ ace a 
§ war ad ow a > ff 


KEYWORDS . 


Va oh ES EE Ae he ED ate 


Uppercase tetters indicate keywords which must Literally appear in 
MIL statements. 


VART ABLES 


Gab Oth CHP WE GS Be Pe KA 


Lowercase Letters» words and phrases indicate syntactic vartabies 
which requtre information to be supplied by the prograaser. The 
foliloving example illustrates the technique: 


Bena ee meme an im ad s HERE wees] een eenanmaee THE bodywof.watore= ? wa>e 


é | | i 
Zg™"™ THE wade : f-"HE ARs eoaow> j 
i { | g 
§-" SOMES e> § ' §--CLOSE TQ-->! 


Valid syntax generated from this diagram might bet 


THE TADPOLES WERE IN THE STREAM ? 
COWS WERE CLOSE FTO THE POND ? 
SQHE BERDS WERE NEAR THE OCEAN ? 


BURROUGHS CORPORATION | COMPANY CONFIDENTIAL | 
SANTA BARBARA PLANT MIL PeSe 2212 5298 


BASIC COMPONENTS OF MIL 
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To understand MIL grammar the user should be famitiar with the 
following basic eiements of the MIL tanguage. 


peing: om ch BS OR ‘é apa ne > F 


underscores seeess ~  saeen>f 


digits eocamwaoeanaaae «> 
8 ae o q 
§ tae Quu y 


fetters om as wm ee so en fh on an ao an anew on > B 


§ «ees 3 
§~-- {==> | 
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speciadecharacters: “eee a ls Lal aad a | 
“=>?  anpersand 
| t 

fans <-> 

| 8 

~=>4% 

4 a 

fens)» we>{ 

| | 

fmn+ £ -o>] 

| a 

Powe = meg 

8 { 

i--- § -->1 


ows 
f 
| 
8 
wa 6 


op 
§ 
4 
§ 

we 


foes om>} bdank Cane nontvisthtle character) 
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IDENTIFIERS 
i cwan ee ee fo er eee HOBO Oe eNOS meses aarw F 
é t 
| a . | q | 
identi f 3 ers Agen eemwmmen~ OF E Of MB en awe OHO AME mame > F 
a | 3 
Pemedigite->) 
i { 
a | 
Joona a om ow > § 
RESTRICTEGNS? 


le An identifier must begin with a letter. 
Ze An identifier may not contain bianks. 


3e Reserved words may not be used as identifiers. (See Appendix 
Cz: Reserved Words and Symbots.} 2 


be An identifier is Limited to a maximum of 63 characters? only 
the the first 25 characters are used in uniqueness detection. 


EXAMPLESS TEST NAME o1 Toi23-8 ABC LooP_12 
LABELS 
j Coce scree nm men oe som an manana mnanannanowamen | 
8 | t 
§ Keene e men meosome if 9 ¢eecenmwanwen f H 
a | a1 en ee | 
kanets” <ssHererrr Seoslet ten ease Ses Sree eee Stee eaee see e>4 
i a a e 
fwr"digit=<->4 SSS - Ree. 
3 a 


ff ooo 


Ps meoy § 
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uniqueetabets se-st*=habelerrr=>§ 
pointeiabel.declaration: cesses .labaleows-->7 


point.Label.references eres | swscemmn| ahalmaeae>] 
t a ar 


jwom - ways 


labeloreferences: --"--uniques labeler creme ees eres wose> 
§ § 
fe--npoint.label.reference*~>4§ 


dabeiedeclaration: e-*"eynique.labet ters tere eewnacananae >| © 
§ H 

| i=-"point Label.decharation-->! 
Labels may be declared by: (1) starting the tabel anywhere in cotumns 
“1 through S of a source inager or (2) starting the ftabe& immediately 
after the reserved words TASLE» SEGHENT» or CODE-SEGMENT. (C€See aisa 
Segunentattion: Label Addresses.) 
RESTRIC VIGNSS 

le A tabel must begin with a letter or a digit. 

2. A Label may not contain blankse 


3. A @abet is limited to a gaximurm of 63 characters: onty the 
first 25 charcters are used in uniqueness detection. 


he Unique Labels may be deciaroed only once. 


Se Point tabels way or may not be unique. 


EXAMPLES? eAePOINT LABEL | REGULAR»LABEL LOOP BEGINNINGOF TEST oi 
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CARG FERMINATORS 


ES ke GA a 8 SS 2 GE 


cardeterminatar? sss" e" % sesee>] | 


RESTRICTION: 


NUMBERS 


we he en et 


A percent sign (%) is treated as any other = string 
character if it is contained within a character-.string. 
Howevers in ati other cases» a % will cause the 
scanning of the current source image to terminate. 


GC ow cx es ar co ey ws or ne en cr ow ff 


] 


fuaber ? tancumwes sii gi t=s-s<s->1 


BET STRINGS 


Gs oe 804 GS Ws $7 oe 


binaryestring: 


quartat.string: 


GC coe cote a wens ff 


mo oe aD a ees wef} ew es cen ew an ep on on > 


é | 
Qf mom] wo>} 


0 em ay qe es ass ae () or co ao em ee aa en oo or ae > B 


6 oe & ] 
fren Fees 


3 ~ 6 
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tame am ae sem ame § 
§ i 
octadi.string: mm os oH mes on oe on () me om ce en ae ce eee am em > § 


{ eee i 
jw afwa> 


I Coen meee wenccena | 
f i 
hexestring? on a oo cp wy Ga eo we ce cm () eH a oo eR a tO ew MD AD ew Ye ff 
f ewes 2 
Iomngon>t 
{ 1 
Bom mAwmm> i 
| @e ® | 
feesh ess 


bite gGrous? s**e="ehex . stringer ents somawem>] 


/ 


| | 
§--«€4) hexestrings**2272>] 
& | 
t---C3) octal .string7-?*>i 
{ q 
ier (2) quartadestring**>4 
t q 


t---€i) binaryestring=**>4 
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bitestrings e-abitegroupa-e7>§ 


RESTRICTION: If no bit mode is specifted Cie.» the indicator digit 
in parentheses is omitted)» then “hex™ is assumed. 


string? *""""=character «string w= "727 7>§ 
i a 
deme-bit.stringrets*e%e2>)} 


CHARACTER SY¥YRINGS 


we CD GD US EN C7 42 ib OR AR ORD EE OTe RH 


character.strings *""string. character elist*~-->§ 


{ Cams onsrosaavacemnaams § 
a ; ry 
stringecharacter-@ist? “"--e=~"string.characteres"*27=>8 


stringsechar acters: I 8 ire te ee 


] | 
Frmmel ott gre eucaanananen = >P 
é t 


ferrr-special character -2>4 


EXAMPLES “«e«eTHIS 15 AN EXAMPLE OF A CHARACTER STRINS”*™ 
weee ROW THE BOAT GENTLY eee * 


3-8 
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LITERALS 


a ae at oF am a 


fiterais we ee co es om om > 79 PF Oy LD Ep gh OO Re Oo ee ce a on eo ca wD Gs aD Ow > Ff 
i t 


t=<str ing 22s rsseesese=-> 5 
| 
f~--dectareespecial~--""=>] 
f° q 
f---declaredoident if ere->% 


declare-espectial: e"=*==-fATA.LENGTH (declared.identifier )eecwewe omen men ag 
§ a 
@@"-"“LENGTHeBETWEEN.ENTRIES Carrayeidentifier )=->14 


declared.identifier: --r----sinple.identifiere-----%7>] 
é | 
f---arrayeidentifier--->4 


argayeidentifier: cessesessinple,identifiers*e---> 8 
t a 
d--arrayeindaxr77ss-7>4 


arrayetindex: “-"Cnumber }rs*=->4 


DATACLENGTH Cdectared.aidentifier) wilt suppty the specified er 
computed dtength in bits of the indicated dectlaredeidentifier. For an 
arrayetidentifier» the hength will be the Length of one of the iteas in 
the array» not the tength of the entire arraye 


3 es 
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LENGTHeSETWEENOENTRIES Carrayeidentifier) will suppiy the bit 
difference between the beginning of one item in the specified array 
and the next ttem in the array. Note that in thea case of structured 
arrays (See Structured Declarations) this will not always be the same 
as DPATA»LENGTH Carray.sidentifier). 


EXANPLES 1587 
*STRING™ 
DATA.LENGTH CAN.ITEM) 
ARRAY .ELENENT €7) 


ARITHMETIC EXPRESSIONS 


3 oe OR CS WH CY OO at ED OD Oe GP Ge EG wes Gan Oh He ey AM Re 


arithmetic.expression: 


J CPF eM em MM EER MENA NASRSAOH MHRA MOSBAS NTH Beneaaaman § 

{ 
SODA EAN OS SHRM HO SHH HTNSU OAM anaaat ar yomsanananawamaanne > J 

| & A q t i 

ww" C€ ense>$ Jemewgdding-eoperatoare=~=>]4 p<. J -e==>4 


i<veeeenultiplyingeoperator==7<2$ 
§ . fl 


termt Sas eam omma mame § Et op a feo a or ou an wy ee oe se cs ce tr os oe ee os en > 


adding-eoper ators me wo ff 7 mm on oo we oe ow on ow ee > B 
| a 


§ ow = ey sous» ff 


muftiplyfing.operator? see ema ty we Gr re er an ce as > F 
| . | 
jowe f =a > § 


Soe LO 
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Arithmetic expressions yield numerical values by conbining titerats in. 
accordanca with specified operations. The operators #2 “-» *«» and # 
have the conventional mathematicat meanings of addtions subtractione 
muitipdtication»s and divisions respectively. 


Yhe sequence in which operations are performed is determined by the 
precedence of the operators involved. The order of precedence is: 


Firsts: t / 
seconds + ~ 


Hhen operators have the same order of precedencee the sequence of 
operation is determined by the order of their appearances from teft to 
right. Parentheses can be used in normat mathematical fashion to 
override the usuat order of precedence. 


Parenthesized exopresstons are treated as termSe i-@er they are 
evaluated by themselves and the resulting vaiue is subsequentiy 
combined with the other elements of the arithmetic.expresstons. Thus 
the norpadi precedence of operators may be oaverridden dy careful 
piacement of parentheses 
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STRUCTURE OF A HIL PROGRAS 


“Et Gh ON CP Gb HS Gh OF xe a oe - a et WD 78 Ot cm ae oe oe 


There are two parts or sections to a MIt program: the deciarations and 
the bodye The declarations should contain: 


Le A commont description of the function of the MIL program. 


Ze Any gfobail data structures (DECLARES). Note that “globai* 
refers to use throughout the programs tocal refers to use 
restricted to a part of the program. 


Se Any globat DEFINEs. 
be Any HACRO definitions. 


The body fotilows the declarations and witli contain atl codesproducing 
Statementss The statements should be togically grouped in Labeled 
BEGENeseEND blocks. Each BEGINeeeEND block may contain its oun Eocat 
data structures» LOCAL-DEFINEs or daheise. The Last staternent of the 
body shoudid be FINI. 


The following is a basic outline of a MIL progran using the above 
generai rutese For snecific dataids on assembly coding forms and 
progran examples refar toi Programming Techniques. 


§ -0 o> : . 

t %Z descriptive comment 
Dect arations é DECLARES 

Q - DEFINES | 

HACROS 

fawe> 

q 

{ LABEL.A 

g BEGIN A 


(code for A) 
{ END A 
Body | BEGIN 8 
| {code for 8) 
a END 8 
| 
§ 


FINI 


WA 
5 
foe 
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SEGMENTATION 


2 OE Ge We 0 ok GER ee aH ap 


Segmentation in MIL is a mutti-faceted and somewhat compticated 
subject. Because HIL #s the Language of the 1700"%s» and because it is 
used far many different purposes (Diagnosticse Emudator se 
Interpreterse 170 Oriverse MCP Kernets» etce)»e it must attempt to 
satisfy the needs of a wide range of userse Segmentation piays a 
particudiarty important rote on the B81700*s because of the READ/WRITE 
access capability of the hierarchical memory structure (M-Henmory>- 
SeHenorye Disx). 


LABEL ADDRESSES 


em Ch oe SD Gk 22 cl OB OW Ka FS 


Yo begin the discussion on Segmeantations we must first identify the 
fabei types pertaining to address assignment. They are: regular.tabel 
and physitcai.labei. (These should not be confused with the two types 
of abet representation: untiquetabel and point.iabel. See Sasic 
Coapoenents Of HIL: Labeis.}? The types are based on how the tabsis are 
deciared which tn turn determines how the address of the tabel is to 
te acsignede 


A fahel ehich is declared by starting it in columns 1-5 of a source 
image is aiuays a reguiaretabel. 


A label which ts declared by starting it immediately after the 
reserved words YAS8LEs. SEGHENT» or COBE.jSEGMENT ts aiways a 
physical.tabel. 


A reguiar.tabet ts always given the current segaent.code-address when 
the Label is declared. 


A physicatetabel is always given the current physica&.code.address 
then the Label is dectiared. 


The segment.code.address is updated by 16 as each microinstruction is 
generated and can be changed to a new vatue by the appearance of a 
SEGNERY or CODE.SEGMENT statement. 


The physicalecodeeaddress is alse updated by 16 as each 
microinstruction is generated and can be changed to a new value by the 
appearance of an ADJUST LOCATION statement. (See HItL Statements: 
ADJUST) ) 
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Both tha phystcal.codeeaddress and the segment.code.address are 


initialized to 0 (zero)? when a compitation begins. 


SEGMENT STATESRENT 


SYNTAX: 


em & MRED OH ED 


SEG HEN Te ocenNe HSEGHE RUT o> co om oe om ot a oe ne oo ee er as AS BE DD DY OD ee OD OY ON ED a OE, en ee ee a ee ae ee ee ee > 7 
i | § i 
f=-fabalewounea>|} Fem AT@Mm@@ADNDRESS Clabeai} ws"--> 4 

§ { 
S--Literga lesen ceamsax2ea>j 


Note: The titeral must be 40D 16. 


SEMANTICS2 


om aa Ay OS ee OS ON OS OD ee 


Through the use of the SEGMENT statements the user has the means to 
divice his/her MIL progran into severat parts such as ae single 
prime@ryecode.bkock and one or more segment-bDlock{s)- The 
primary.codeoblock should provide ane or morse areas suitabtie for 
containing the individual segment~block(s}. These areas are designated 
by declaring one or more regular.labet{s) somewhere within the 
primary.codeebleck. Quits often there wilt be onty one designated area 
for segqnmenteblock{s}52» and it wilt begin at the end of the 
primary.codecblock o 


The purpose of the SEGMENT statement is to inform the coapifter exactty 
where the seqment-biock will be Cretative to the primaryecode.btiock) 
then tts code is executed. In this way the compiler can generate the 
correct branch/cali displacements whenever a- statement in the 
primaryecode.ebiock branches to or catis a routine in one of the 
segmenteblock(s). In the same wWayr a statement in one cf the 
segmenteblock{€s) may branch to or catt a routine in either the 
primary.ecodeebiock or in any of the segment.block€s}. (See MIL 
Statenentss ENT TeRETURN-TOOEXTERNAL» CALL.AEXTERNAL*® BRANCH EXTERNAL «3 
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Ail code is assumed to be in the primaryecode.eblock until the first 
SEGHENY statement is encountered. From this point one ail code is 
assumed to be in that segment until the next SEGHENT statement iis 
encountereds and SO One 


The SEGMENT statement may aiso be used to specify togical breaks 
Within a continuous stream of codee In this case» onty the name or the 
segment needs to be specifted since the code addresses are to continua 
LYineartys. The entire program and al of the segqment.block(€s} are given 
seanent dictionary entries as part of the parameter blocks associated 
with @ HIL coda file. From these dictionary entries» the addresses and 
fengths for each segment are available and can be used to do 
sophisticated static binding prior to execution of the code. 


CODE.SEGHMENT STATENENT 


7S Of 6% fe) 6 OD PS CH eam ot a eh om wn Ge QE 4 2a xt am 


SYNTAXS 


CODE .SEG MENT? e@-eL abol woe >] 


SEMANTICS: 


M2 Gh GH GR UF 1 0G ES th OR 


Another form of Seqmentatton in MIL is used when a mitcroprogran is 
running with the HCP. or under NCP controte ALL of the interpreters as 
Well as GISHO are exauptes of this situation. With this awechanisms a 
microprogranmer is able to specify which portions of the program are 
to reside-on disk untit they are actually needed for executione This 
provides the programmeer with the same facility normaitly only found in 
higher Level languages. 


In order to use this facilitye the programmer -must follow certain 
rules and renember some restrictionse Firsts some definitions: 


mainecode ebioctk: att code generated until the first 
CODE.-SEGHENT statement is encountered: this 
may encompass the primary.codeebiock and one 
or more sogmentebiock(s). 


external.codeebiock: atid code generated between a given 
CODE «SEGMENT statement and the next 
CODEsSEGMENT statements or the end of the 
programe whichever comes first. 
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mainecodesbase? the MeMemory bit address of the first 


microinstruction in the main.codeeblock. if 
no part of the mainecode.sblock resides in 
M=Memorys then the main.codeebase should be 
0» 


If the processor is an S-Hemory processor» 
then the mainecodeebase should be the memory 
address of the first microinstruction in the 
programe {See MIL Statements: 
MAIN.»-CQDE.BASE.) 


mbretopms a 24-bit bucket containing the ¥BR value for 

the mainecodeeblock. In additions since the 
HBR vaiue is always a MOD 16 numberr the tow 
order 4 bits mbretopm should be the TOPN 
value of the main.ecodeeblock. 


The microprogrammer must provide the following items in a program: 


le A define for MAIN.CODE.BASE to indicate the Seratchpad 
register containing mainecodeshbasese Exanple: 


DEFINE MAIN.CODE-BASE = $1468 


Ze A define for HBR.TOPH to indicate the Scratchsad register 
containing mbor.topm. Exanpie: 


DEFENE MBR.TOPM = SISA 


The above defines must be included in the matn-ecode.block and must not 
be defined within some LOCAL.-DEFINE scope. In additions the two 
Scratchpad tocatians must be initialized by the interpreter uhen it is 
given control fron GISNDe 


3e A routine labeled GO.TO.EXTERNAL.SEGMENT to interrogate the 
interpreter dictionary and generate a communicate Cif 
necessary) to guarantee that the requested external.code 
segment is present in S"Menorye. In additions it nust perform 
the initial transfer to the external.code.segugnte Examples 
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Ww 


COMPANY CONFIDENTIAL 


POINTS 


GOw«TOsEXTERNAL .SEGHENT 


% TF CONTAINS SEGMENT NUMBER 


% L CONTAINS BIT OISPLACEMENT WITHIN SEGMENT 


SHIFT Y LEFY 8@Y 6 BITS TO X xT * 64 
SHIFT Y Lert BY 4 BITS TO ¥ 42 T * 16 
MOVE SUM TO FA ~% T * 80 
AOD ADDR.INTERP.SEG.-BICT TO FA 
READ 2 @TTS TO X 
IF tSUX THEN % THE SEGMENT IS PRESENT 
BEGIN PRESENT 
COUNT FA UP BY 32 
READ 24 BITS TO X xX SESHENT SASE ADDRESS 
IF SUBSET THEN INCLUDE 2% FOR S*MEMORY PROCESSORS 
BEGIN 
MOYE L TO ¥ 
MOVE SUM TO A 
END ELSE 
BEGIN 
MOVE O TQ TAS % NECESSARY FOR 
X MeMEMORY SYSTEM 
MOVE L To fT % NEW A AND TOPM VALUE 
HOVE X TOL Z NEW MBSR VALUE 
TRANSFER CONTROL 
END 
END PRESENT 
MOVE T TOL 
MOVE S& TO T Z% COMMUNICATE NO.FOR 
% NON PRESENT SEGHENT 
SHIFT F LEFT GY 16 BITS 
SET L<O3 X ONE LEVEL SEG DICT. 
GO YO GI¥vy&.UP CONTROL. % SAVE STATE AND KFER TO 
% MCP VIA GISHO 
TO NOTES 
Ae . The initial *T" and "L"™ yatues are supplied by the 
compiler prior to entering the above routine. 
Be Other registers may be destroyed depending on how the 
routine i5 written. 
Ce Thea routine must push a 0 Czere) onto the A stack for 
the H~Hemory Proecessore This is mecessary so that = an 
exit within an external.code.block can be trapped into a 
routine that witt transfer controt back to the 
mainecode.biock. This also impites that parameters nay 
not be passed via the A stack when initiaily 


transferring to an externai.codeeblocka. 
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The compiler will provide all other routines necessary to effect the 
transfer to and from externat.code.blocki(s). 


The onty kind of transfers allowed are calis and branches from the 
mainecodeeblock to an external.code.blockse and from an externat.~ 
codeebiock to the mainecode.,block. Transfers between externai.vcode 
eblock(s) are not allowed. In additions such caifs and branches must 
be syntacticaily separated from calls and branches within the the same 
code biccke Instead of CALL» the command CALLeEXTERNAL must ode used. 
Instead of GOr the command GRANCHSEXTERNAL must be used (See MIL 
Statements: EMIT»RETURN.TOSEXTERNALs CALLSEXTERNAL and 

BRANCH EXTERNAL.) 


Following is the code the compiler generates when CODE-SEGMENTs are 
used. CALd tabels used in the examples are shown for clarity oniy: the 
coapiier has its oun internal representation for the tabets.) 


MAIN CODE BLOCK 


Ao For each different dabel occurring after a CALL.EXTERNAL or 
BRANCH EXTERNAL statement in the mainecodeeblock» the 
conpiler wilt divert the cald or branch to the following code 
which is generated at the end ofr and part of» the 
mainecodeebiock 2 of 


MOYE AGDRESS (tabet) TOL 
HOVE Label.segmentenumber TO T 
GO TO GO.TO.EXTERNAL.SEGMENT 


Be Lf the program executes on an M=Memory Processor (81726})» the 
following code wilt be emitted in the nmainecode.block: 


EXIT Te TO-EXTERNAL 
MOVE TAS TO L 
MOVE TAS TOT 
HOVE LF 0 TF 
NQVE 0 TO LF 
TRANSFER «CONTROL 


EXTERNAL CODE 8LOCK 
Ae Tf the program executes on an M<Menmory Processor CBL726 J» 


the following code wilt be emitted at the beginning of every 
external .code ebilack: 
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MOVE TAS TO T 
LEAVEe EXTERNAL .SEGMENT 

HOVE MBR.TOPM TOL 

MOVE LF TO T 

SET LF YO 0 

TRANSFER e CONTROL 


Be For each different labe& occurring after a CALLSEXTERNAL or 
BRANCHeEXTERNAL statement in the external.code.blocks the 
compiter wilt divert the cali or branch to the following code 
which #5 qenerated at the end of» and part of» the 
external codeblock. 


Cid lf the program executes on an S*Menmory 
Processor €B1712-B81714) the following code is 
generated: 


MOVE ADDRESS €fabei)d TO X 
GO Td SUBSET.BRANCH.TO.MAIN 


{2) If the program executes on an M-Mermory 
Processor (81726) the fottlowing code is 
generated for each different tabet in a 
BRANCHLE EXTERNAL statements: ; 


HOVE ADDRESS CfLlabefl) To x 
GO TO SRANCH.TO.MAIN 


C3) If the program executes an an M-Hemory 
Processor (81726) the fotlawing code is 
generated for each different tlabei in a 
CALL.AEXTERNAL statement: 


HOVE ADDRESS (tabeti) TO X 
GO TO CALL.TO.MAIN 


Cs At the end ef every externad.codeeblock the following code is 
emitted. 


Ci) For Senemory Processors €81712-81714)3 
SUBSET »BRANCH. FO.MAIN 


MOVE MAIN-CODE.BASE TH Y 
MOVE SUM TO A 


wil 
3 
ee) 
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2} For HeMemory Processors CBL726)3 


BRANCH eTOMAIN 
MOVE TAS TO NULL 
HOVE MAIN.CODEOBASE TO Y 
MOVE SUM To T 
GO TO LEAVE. EXTERNAL. SEGMENT 


CALL eTOeMAIN 
HOVE SAIN.CODE.BASE TO Y 
MOVE SUM TO T 
MOVE MBR TOL 
HOVE YTOPH TO LF 
MOVE L TO TAS 
MOVE ADDRESS CEXIT-TO.EXTERNAL) TO X 
MOVE SUM TO TAS 
GO TO LEAVE-EXTERNAL. SEGMENT 


NOTES: 


Le When . branching fron the main.code.block to an 
axternalecodeebteck T and &£ registers are useds ptus 
whatever registers the GO.TO.EXTERNAL.~SEGHENT routine 
USES» 


2 When calling or branching to a routine in the 
mainecode.blacks the X and ¥Y registers are used: This 
means that they cannot also be used for passing 
parameters.e In addition CP should be equat to ?24,r 
othernise the transfer may not take place correctly. 


Aisoes on an M*Memory Processors the T and Lb registers» as 
well as the A stack are useds So a good rule of thunb is to 
avoid Xe Ye Te Ls» and TAS when passing parameters to/from the 
nainecodeeblock and external.code.biock(s). 


Se The code for SMemory Processors is different than the 
code for M-Memory Processorse Thuse tf a prograamer 
wishes te run a program on either processor without 
reconpidations CODE.SEGMENTs cannot be used. (Ses 

Appendix Az $ NO EXTERNAL). 
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DECLARATIONS 
DATA TYPES 


EX he OR EP we ht ms GS ty 


Threa main types of data fietds may be declared in MIL? 


1)> BIT 
2) CHARACTER 
33} «FIXED 


A bit fietd consists of a number of bits specified by a number in 
parentheses following the reserved word BIT. 


A character fisid consists of a number of characters 8 bits each» 
specified by a number in parenthesis following the reserved word 
CHARACTER. 


A fixed data field is the same as a BIT(24) field but is aitowed in 
order to keep declare syntax consistent with SDL. 


DECLARE STATEHENT 


eth Wwe Th eH ED oh Oe Gi OD Ga ae an ca 


SYNTAXS 


Co ety ay Go ot om mw 


| cwveeane Ps oan aam ew I 
4 t 
DECLAREs“--eedeciare element e777" 3 er ewe>| 


SEMANTICS: 


Cm Oh 0D Gr oy EH OO ER 


The DECLARE statement specifies the addresses and characteristics of 
contents of memory storage arease 


G = 2 
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The maximum number of data elements Cinctluding filderss dummyse and 
fapticit filters) contained in one structure is 50. <Any attempt to 
declare more wilt cause a table overflow error to be detected at 
conptile timee 


An array may have a maximum of 65535 elementss each being a maximun of 
65535 bits €8191 characters). 


The two types of declare.etements are each discussed belon. 


NON@STRUCFURED DECLARATIONS 


as RH A? CD GE OR ' G2 Ge ES CF em aE ES 2 oe Oh a Ce Eb Gh ED TR GH ES 1 


decilarewelements 


cmei dent ifier ores ne ce oo te ee we cane meen ewan macs wmecommeBIT (fjrscorsecee 


i ' 433 a | 4 
fewarrayeid Cf) «cece so ce cn wmanenn> | {1 T""REVERSE@>1 LeCHARACTERC#)~->) 
j 1 064~—~— i § 
é LqeSere= fp See sees) i 4 1 FIXED Str SS Sse": 54% 
& | q § i t 
$o € s"-sidentifierssessne" J se>f 3 i 
‘ i | i 1) §9BIT CR) eee wc meee mw ese men nna an > 
f t~marrayoidl#)or>é io 1 4 1 
q CHARACTER C#}*">1 IJRMREVERSE=>4 
{reome-7dentifierscccses wacnnann>] $ 4 i] 
i | 1 { Per The ees es eee 4 
d-rarrayetid C#)-~>] i | 
| | i H 
4 j 
| | 
ee | 
4 ] Notes (€#) = Cnumber) 
T"REMHAPS "BASE. ZERQS et 8 ee eee eo came> | 
i | 
"ABSOLUTE Liter atlew=7-->] 
i i 
1-ADDRESSCunitque-elabel de>} 
{ q 
l-identifier sce tcceesc=> 1 
| H] 


& “= 3 
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Data may be declared as simpter having one occurrences or as 
subs cripted> having as many occurrences as specified by the array 
bourtd Cnumber ). 


BIT» CHARACTER or FIXED specifies the type of data in the field = and 
the field size. 


REVERSE specifies that an item or a structure is to be accessed in a 
reverse fianner or in a reverse direction from some basee The easiest 
Way te renenber what 3s happening is to realize that the compiler wilt 
simply compute the address of a declared identifier normaily» ana 
thens if reverse 15 specifieds add the identifier'ts tength to the 
address to get the ending address of the identifier. 


As the syntax indicatesr different data fields having the same format 
may be declared collectivety tnside parenthesis { ). 


The following exarpies ifiustrate the various options available in 
this type of declaration statemente 


DECLARE B FIXED> 
C CHARACTER €10)-2 
NM BLT €40}3e 
CEe Fe G €53) BIT (1036 
H ¢€20)} FIXEDe 
{i €3) CHARACYER €6)> 
where 
8B is a 24 bit numeric field 
C is a 10 byte character field. 
0 #6 a 40 bit fieid. 
E and F are 10-bit fieids each. 
G is aiso a LO"bit field and occurs 5 times. 


H otcurs 20 times and is a 24"bit numeric fieid. 


I is a G=byte character fietd occurring 5 times. 
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Data fields may be re-formatted by the use of the REYWAPS option. 
Remapping 15 subject to the same general rules discussed above. The 
foitowing example best tklustrated its use: 


B FIXEDs C BIT €50d» 
BB REMAPS B CHARACTER €3)» 
CCC!) REMAPS C FIXED; 


Note that CC specifies 48-bits Cor 2 elements» 24bits each). The Last 
two bits will be considered as an implied filler by the compiter.e A 
field may not ve remapped darger than its originat size. 


There #3 no Limit on the number of times a field may be remapped. A 
field which has remapped another may itself be remapped. The remap 
option specifies that the identifier on the left side of the reserved 
word REMAPS wild have the same starting address as the identifier on 
tne right side. 


A data ftedd may be remapped to BASE.ZERG which will give the fietd a 
relative address of zero. For examples 


DECLARE X REHAPS BASE.ZERO BITC7 ds 


This device is used as a freestanding deciscration since it does not 
reaap a previousdiy dechared data item. 


BURRGUGHS CORPORATION 
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STRUCTURED DECLARATIONS 
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dect are ..etement: 


HIL 


O° -S 
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3 
t 


4 § 
i*"are¢e ay etd C#) rece oO 6 WY ON om CR me aH en a am om > Ff 
| q 
2 jc emeame e 1 cues mee om eon J | 
i i t | 
,* € gj“; dentifier+*"*ese= ) ==>) 
? 5 i t 
¢ dmmarrayelt dl #t <=>] a 
{ q 
4 
fr-=mejdentifier =~ asenacwomumae > J 

i | 

temarrayetd Ck} eer->8 

| . 1 

ee HUHMY cae weae ae wm > § 

| i 


met Rp mm >] 


“REMAP S@=@“BASE FERQ e 8 88 ease sanemamae> 


1 


i 


ae fat om Oh am Gm oO oe ay RD 


§"ABSOLUTE Literal -secen2eee> 


I"ADDORESSCunique label Joe" 2> 


q 
q 


q 
( 
8 


i=identi tier ete sra= essere rt 


| 


Garr ayo ide et ee eat cma maaan a > j 


ib ae Sis te 


2 oh Se ge hi ae my oe em le hie 


44 44 3 
1 €"REVERSE@>§ PaZR LTC ae ew enn >} 
q q § 
§"CHARACTERCE Je >d 
| t 
ter Ll KEDerezr en ewrd>j 
“ATT {$ pr eeeweceus 2mawecunaan am > f 
§ 7 i 
S“CHARACTER(T#3¢>% @teREVYERSE=>§ 
a a 
§*FITXE Deer eneauy i 


Notes CF) = (number) 


6 ~ 6 
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HFL aldows the structuring of data where a field may be subdivided 
inte @ number of subefields» sach of which has tits own identifier. The 
whole structure is organized in a hierarchical forms where the most 
generat deckaration ts a levet Oifor 1}. No dectaration may be on a 
devel greeter than 99. A subdivided field is cailed a Group Item» and 
a fietid mot subdivided is known as an Elenantary Item. 


The type and tength of data need not be specifted on the group tevei. 
Ati €Lementary Items must indicate type and Lengths the compiler wiid 
assume type bit and add the Lengths of the components to determine the 
length of the Group Iteme Note that the tength of the Group Item is 
the sum of its Elementary Itens. 


In the foliowing examples both 3 and C are considered Group Items: 8 
has a total Length of 90 bits? C ts 50 bits long. 


DECLARE OL Be 
02 Cs 
63 D BLTEZO)>» 
O53 E€ BITC 30}¢ 
02 BD CHARACTER(S), 


Fitiers may be used to designate certain Elementary Items which the 
nrogram does not reference. 1f the fither is the tlast item in 4a 
Structures it may be omitted? the compiler wilt consider the item to 
be an tauptied fitler. A filler may never by used as a Group Itenme 


If the OL Levelt Group Item is an arrayer it is mapped as a contiguous 
area in memorye Howevers subdivisions of this array are not contiguous 
as shown in the exaweple structure below: 


O01 BCLS) BITC4&B)>» O01 BC5 de 
02 C FIXED> or | 02 C FIXED» 


02 D FIXEDs 02 D FIXEDs 


f--> €each item of 8B) 48 bits 
q 
{ 
BO BL 82 83 B4 
CoO 66 C1 Oi C2 62 3 DS C& D4 
; : 
j . 
ien-> €aach element of C and 0D} 24 bits 
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If a Groun Item ts an array» an array specification may not appear in 
an subordinate items that. iss only oane*dimensicnai arrays are 
aliuvede An array specification ts implied for ali subordinate itens. 


If a Group Item is dectared with the REVERSE options then REVERSE is 
aiso imptied for ail subordinate ttems in that groupe Specification of 
the REVERSE option for subordinate items would be redundant. 


Structured data may be remapped in the same manner as non=structured 
datae In additions structured data may be remapped with a dummy group 
identifier. The purpose of this construct 8 to allow the user to 
remap data items Without having to declare another Group item «hich 
describes the same area tn memorye Thus tin the following examples: 


O1 B BIYCLO0}>» 
02 €C BITC20)» 
O02 D0 BITCBOds 


"8B" gight be remapped as 


O1 B88 REMAPS B BITC100)» O1 DUMMY REMAPS B BIT(100)- 
O02 CC BITC 30)» or O02 CO BiITl(30)>» 
02 DD BITC 7095 O02 DD BITt70)> 


Both 8 and BB refer to the same area in memory: hence 8B ts redundant. 


If a remapped item contains the REVERSE options then REVERSE ts also 
impited for the renapping item. 


The user should note the distinction between DUMMY and FILLER. DUMMY 
is used in conjunction with REMAPS to eliminate the necessity of 


declaring a redundant Group Iteme FILLER is used if one desires to 
skip over a part of the structure. 


The follewing restrictions apply to the use of DUMHY REMAP S: 
le DUNMY may ontiy tbe used with remap dectarations.s 
Ze Ad@ restrictions apolytng to REMAPS apply to DUNMY REHAPS. 
30 DUMMY must not remap another DUNMY. 


Se OUMMY Group Itess must have at teast one non*friter 
cogponent 
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DECLARE EXAMPLES 


2 OF RED OF ED Cre 2h 5S GR Ee ay oe Oe ae 


The foltowing wilt illustrate by example exactly how declarations 
might be used in a MIL program. (See also Programaing Techniques.) 


% THE DECLARE STATEMENT IN MIL IS ONE WHICH ALLOWS THE USER TO 
% LOGICALLY ASSIGN NAMES TO PHYSICAL OR RELATIVE MEMORY ADDRESSES 
% IN A STRUCTURED MANNER. THIS FACILITY ALLOWS ONE TO CONSTRUCT 
% DATA STRUCTURES IN A FORMAT THAT IS SIMPLE TO UNDERSTAND AND EASY 
% TO CHANGE WHEN THE OCCASION ARISES. 
x 
2 PNONSREMAP ITEMS" 
x 
THE MIL COMPILER MAINTAINS A VARIABLE WHICH YS INITIALIZED TO 
% QO. WHEN AN ITEM IS DECLARED» IT ES ASSIGNED THE CURRENT VALUE OF 
% THE VARIABLE AND THE WARZASLE IS INCREMENTED BY THE BLY LENGTH 
% OF THE DECLARED ITEM. EXAMPLES 
DECLARE | | 
DISPATCH REGISTER BITC24 I> 
GLOP1 BITC&8)»> 
ADDR «GIS HU BITCZ4 9» 
LOCN. MAKE .HCP oBE HERE BITC 33)» 
GLOP2 BITC29 )e© 
ADDR.MCP LIMIT FIXED? 
z 
x NOTE THAT THE DECLARE STATEMENT IS COMPLETELY FREE FORM, 
2 MUST BEGIN WETH THE WORD "DECLARE"» MUST END IN A °3"» AND 
% EACH ELEMENT NUSY BE SEPARATED BY A "pe". 
% EACH ELEMENT THUS DECLARED ¥S USED EXACTLY LIKE A CYTERAL 
% AND HOST OFTEN REPRESENTS A MEMORY ADDRESS. 
% EXAMPLES 
x 
MOVE ADOReGISHO TO FA 
READ 24 BITS YO X — 
x 
z HOULD ASSIGN THE LITERAL 72€=24448=ADDReGISMNO) TO REGISTER 
% FAs AND WOULD CAUSE THE CONTENTS OF MEMORY AT ADDRESS 72 TO BE 
% READ INTO REGISTER X. 
x NOWs ANOTHER DECLARE LIKE THE ONE ABOVE WILL SIMPLY START 
%  ASSYGNING ADDRESSES NHERE THE LAST ONE LEFTY OFF. EXAMPLES 
x 
DECLARE 
GLOP3 BITC10)» 


CHARsSAVECAREA CHARACTERCS 3 
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¥ 
b4 DECLARE ELEMENTS MAY ALSO GE STRUCTURED SUCH THAY SOME 
y 4 NAMES GVERLAP PIECES OF NEMORY DESCRIBED BY OTHER NAMES. 
z 
DECLARE 
OL YRACE.BITS BIYL27 Yo 
OS FILLER BiTCiS d» 
O05 NS «HALT.ONLY BITL1)» 
O05 T&.FLAGS BITLA )» 
05 TR.TYPE  BITCAY» 
Q7 FILLER BITCL)» 
O7 T@eSTGRES»~ONLY G8ITCLIs 
OF Ya.BRANCHES BITC1)» 
O7 TS.REST BIYTC1). 


O05 FEeGET«SPACE TYPES 
99 € TSGS.STORESONLVe 
FOGS BRANCHES» 
TBGSeREST) BITCl ds 


THE ABOVE EXAMPLE ILLUSTRATES SEVERAL POINTS. 


1. THE ADDRESS PICKS UP WHERE THE PREVIOUS 
DECLARE LEAVES OFF. 
NOTE HOWEVER THAT FHIS 15 NOT FRUE 
IF YRE PREVEOUS ITE4 GR STRUCTURE IS A 
"REMAP LTEM™. THE COMPILEK*S INTERNAL 
VARIABLE USED FOR GEFAULT ADDRESS 
ASSIGNMENT IS HAINTAINED AND 
INCREMENTED ONLY FOR NON.REMAP ITEMS 
UR STRUCTURES. . 


2@e DECLARES MAY BE STRUCTURED SO THAT SOME FIELDS ARE 
DENOTED AS BEING CONTAINED WITHIN OTHER FIELDS. 


3o "FILLER? CAN BE USED IN STRUCTURES AS OFTEN AS 
NECESSARY AS A PLACE HOLDER. 


&e ITEMS WITH THE SAME TYPE AND LENGTH CAN BE PUT 
FNTO A LISTe SURROUNDED BY PARENTHESIS» WITH 
THE TYPE AND LENGTH SPECIFIED AT THE END. 


Se THE LENGTH OF AN ITEM NEED NOT BE SPECIFIED IF 
Iv HAS SUS ITEMS WHOSE LENGTHS CAN BE DETERMINED. 


NOTES STRUCTURES MUST BEGIN WITH AN *"O1° LEVEL [DENTIFIER. 
SUBSTRUCTURES HAY THEN HAVE ANY LEVEL FROM 02°99. 
WITH THE SUBSTRUCTURE ALWAYS HAVING HIGHER LEVEL 
NUMBERS THAN IFS SUPERSTRUCTURE. 


Se iG: 
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"REMAP ITENS® 


; 1Y IS POSSIBLE TO TEMPORARILY SUSPEND THE MECHANESM WHICH 
CAUSES ADORESSES TO BE ASSIGNED BASED ON WHERE THE LAST DECLARE 
LEFT OFF BY USING REMAPS STRUCTURES. 

FOR EXAMPLE. IF HE WISH TO DECLARE A *TEMPLATE"» WHERE THE 
DECLARED ADDRESSES ARE ADDED TO SOME BASE PRIOR TQ THEIR USE» 
THEN WE WOULD O06 THE FOLLOWING. 


at rl we eM SE MM PAM 


DECLARE 
O1 SYSTEM.DESCRIPTOR REMAPS GASE.ZERG?e 

O2 SYeHEDIA BiTt2 )> 

O02 SY-eLOCK BLITCids 

02 SY.TN.PROCESS BI¥Cids 

O2 SYeENITIAL . BiTCL I> 

O2 SYoF ILE BITC1)>» 

O02 FILLER BITCLO Ds 

O02 SYeTYPE BITC de 

B2 SYeADDRESS BIT< 36 ye 
O03 FILLER BITCL2)> XX PORT eCHANe UNIT 
03 SY-CQRE BLTC24 ds 

O02 SYeLENGTH BITC 24)3 


ORE MIGHT GSE THE ABOVE STRUCTURE AS FOLLOWS: 


Mm et a 


DEFINE SYS.DESC.BASE = SI4A# 


2a 


MOVE SY.TYPE TO FA 
ADD SYS-DESC.BASE TO FA 
READ DATAeLENGTHCSYeTYPE) BITS TO X 


NOTE THE USE OF A NEW RESERVED WORD "DATALENG TH". 
THES CONSTRUCT ALLOWS OWE TO USE THE LENGTH OF A DECLARED ITE 
WITHOUT HAVING TO DEFINE TY ELSEWHERE. 


THE REMAP STRUCTURES THAT MAY BE USED ARE? 
1. REMAPS BASE.ZERO 
2o REMAPS ABSOLUTE literal 
34 REMAPS ADDRESSCsomeotabel) 
&he REMAPS BASE-ZERG REVERSE 


IF ONE KNEW THE ABSOLUTE ADDRESS OF SOHE DATA STRUCTURE 
IN MEMORYs THE FOLLGQWING COULD BE DONE: 


BE RA at Pf WO DE DI PONIES MM we DB 


Go: 11: 
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% 
DECLARE 
Of SAVE.AREA REMAPS ABSOLUTE 1024- 
O02 SA FIRST ITEM FIXED» 
G2 SAeSECOND.ITEM CHARACTERC 200)» 
O02 SA.THIRDLTEM BIT(256)% 


OR» IF A LABEL THAT WAS THE START GF A TABLE OF CONSTANTS 
WAS PRESENYT IN THE PROGRAM» THE FOLLOWING HOULD BE SUITABLE. 


et we 22 HE 


DECLARE 
OL TRACE .TABLECIO} REMAPS ADDRESSCTRACE.MNEYONICS) » 
Q2 ADDReTRACE. RANE CHARACTERLS 3 


y4 : 

TRACE-HNEHONICS 
TABLE 
BEGIN 

"LA 

"ALA 

"STN 

"STO 

pal ee I 

WFLA 

"STO * 

“CASE ™ 

nae © oe ie 

VIFELY 


$2283 4 4 


END 


HOVE ADDRe TRACE .NAMEE 2) TO FA 
READ 24 BITS 10 X INC FA 
READ & BITS To Y 


NOYE THE USE OF ARRAYS IN THE ABOVE EXANPLE.] IF THE 
PROGRAMMER DOES NOT KNOW THE INDEX Yo USE AT COMPILE 
TEHEs» THE FOLLOWING COULD GE DONE? 


Mt Pe DN Pe OC 


DEFINE TRACE INDEX = SOB 

vA 
HOVE TRACE .INDEX TO X 
MOVE LENGTH BETHECNOENTRIESC TRACE. TABLES TO Y 
CALL HULTIPLY eX e¥ 
& ETC 

% 

HULTIPLY oXo¥ 

% HULTIPLY CODE 
EXIT 


& " a: 
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Ro MMM WM EM Hw HM Pe 2 


Mm WM 


Dt pt DE Ne PO NM be MM Pe PE Re 


ee WM Pe 


THE ASOVE EXAMPLES HAVE SHOHNs AMONG OTHER THINGS» THO OF 
THE "SPECIALS" THAT ARE INCLUDED IN MIL SYRTAX TO GO ALONG WITH 
DECLARES. THEY ARES 
DATAsLENGTHtdeckared.-identifier) 
LENGTHeBETWEENWENTRIESCarraye~identifier) 


NOTE THAT WHEN ARRAY NAMES ARE USED WITH THE SPECTALS» THE 
SUBSCRIPT IS NOT ERENT a AND IS A SYNTAX ERROR WHEN TT 5 
PRESENT. 


ANOTHER TYPE OF REMAPS IS ONE THAT REMAPS A PREVIOUSLY 
DECLARED STRUCTURE. IN THIS CASE» THE ADDRESSES OF THE REMAP 
STRUCTURE WILL BEGIN AT THE ADDRESS OF THE REMAPPED SYRUCTURE. 
EXAMPLE s 


DECLARE 
OL SAVEAREA.}CHARS REMAPS “SAeSECONDL ITEMS 
Q2 SASNAME CHARACTERC 303 » 
O03 SAPACK.ID CHARACTER(10)¢e 
O3 SAcFAMILYoNANE CHARACTERCLO) > 
O03 SAcCOFFSPRING NAME CHARACTER(1O 2 


WREVERSE® 


ANOTHER AVTRIBUTE THAY MAY BE APPLIED TO A STMPLE YTEN O8 


A STRUCTURE IS THE *REVERSE* ATTRIBUTE. THIS ATTRIBUTE CAUSES 


THE FINAL ADDRESS ASSOCIATED WITH A DECLARED IDENTIFIER TO BE 
ITS NORMALLY CALCULATED ABDRESS PLUS ITS DECLARED LENS TH. 


FOR INSTANCE» SUPPOSE A PROGRAMHER WISKES YO SPECIFY A 
STRUCTURE THAT DESCRIBES THE TOP GF MEMORY AND WANTS TO CIST 
YHE FDENTIFIERS FROM THE TOP GF MEMORY DOWNWARD. THE FOLLOWING 
COULO THEN BE DONE: 


DECLARE 
01 TOP.OF MEMORY REHAPS BASE»~ZERO REVERSES 

O02 SLOP BITC32)» 

02 ADDReINTERAUPT. QUEUE BIYC553)>5 

02 ADODReSAVEDSASTACK : BIT{2Z40)>» 

O02 ADDR -GISHhOe HORM. SPACE BLTC294)5 

G2 ADDReTENP.FIB BIT<920)>» 

O2 ADOR.TRACE SPACE BIT<2232)> 
O3 ADDReTRACE.CODE BIT(24 3s 


THESE IDENTIFIERS COULD THEN BE USED IN MIL STATEMENTS 
AS FOLLOKHSs 


MOVE ADDRATNTERRUPT.QUEUE TO ¥ 
EXTRACY ADDReTRACE.CODE FROM T TO x 
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REGISTERS AND SCRATCHP AD 


7a 2 OO C2 Oe 6 GH Ge OF Gin 2D SR se Oh ee ee ee ae aD 


This section is tintended onty as a brief overview of the registers 
within the processor. It is assumed that the reader is familiar with 
the contents sof the 81709 Systems Reference Manual Cfoerm 1057155). 
(See also Appendix B in this manuai). 


NOTES The most-significant Cleftemost) bit in any register is 
identified in the MIt syntax as bit 0 Czerods the next 
most°’significant as bit le etce This is particutarty 
advantageous in @ biteaddressable machine stincasr far 
software purposess it #s often desirabie to think of a 
register as being an extension of main fmenory.e. It 
should be noted that this canventton is at variance 
“wEth the hardware bit numbering convention uherer 
generatitiye ait bits ara numbered right to Lefts G 
through 23. This difference has particular significance 
when any bit data is to be ORed into the M register at 
run time. 


REGISTER GROUPS 


Mos Sa ty Me ey fs oH wan CO TR) GS coe ee 


The registers briefly described in this section are divided [into the 
foilowing togical groups: 


Active 
Resuit 
Scratchpad 
Comstant 
Input/Output 
Condition 


“~ 
: 
NS 
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ACTIVE REGISTERS 


OC fr Mh wo GA we Ob EK OR RD Oe ee te a oO oe 


a MO SER tes OE CR ED HG GH OD SR OF CE TE a We ee ee Oe Ae et Ce a 


1 Source 1 4*bit Source a 


22 Sink #€ & Sink A 

gr on ew wee fees amen wa mawn| 

i X a * TOP 4 

$V Ameren mewn 

i T g 

§ L § T sub register F8 sub register 

| A 4 9 af) 4D Ep Ct ED HE SP ED Va OO ED Poo et om a Ga Se ee ot 78 6 te G& GP A OD HR Es tik EP Gb GR te ts 1 HR 

4 4 g 4 4"bit source & sink 4 é@ source & sink i 

®@ BR 4 Joc wcrcecsanmcanmanawn | Jownwowecmonocas | 

4. LR { L TA TG FO TO TE TF 3 a FU FY FL | 

f FA a sat ca om an on ms om on cw cme ew ew as on wo nw acewewowenremn moe 

$ FB é 

i TAS 

i cP H] 

@ «MSHA § { sub register oo € sub register 

§ «HBR oF 00 oO tn ah mH HH ww tm wo mw laa latte nanatetetelatetetatate 

Ao OD 0 OH OR co Da oe 4 &-bite source & sink ? é seurcs & sink ‘ 
fot oe co cx no ee or on 6m ae mn te cm ew om cs me f woe cw en mam m em met 
# LALB LO LO LE GF 3 @ CA CB CC «CD «CP? 

* HSMA» TOPM> HBR and the tow order 3 hits of Ch ere not 


phystcakaiy oresent in the S*Nemory Processor. Hhen addressed 
as a source they will yield a binary value of zero. tHhen 
addressed as a sink €destination) the data is toast. 


ke CPUs a 2"bit sub register of CP» its not addressable as a 
source of a sink. 
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RESULT REGISTERS 


Oh OR ED Oh I E Gt Oh a GD we Sy GR om aS 


CE TE WA OF ME 1 OO EP a OD ae BS OMe 


3 Source r] 
§ sve aneasemans | 
a SU ] 
§ CHPX . i 
8 CHuPY | 
4 XAKY 4 
] XEQY j 
a MSKX | 
§ MSKY q 
§ XORY ] 
j DIFF EH] 


CONSTANT REGISTERS 


2 2 be eb Ge a) OS a ce OR Ce Me OF a oe a 


25 OF 0 GF BS Gt EF oh GB Cw 


§ Source 1 


j wea wamen mj 
@ MAXS § 
a WAKS 4 


CONDITIGN REGISTERS 


22 03 GH TD Gt OF Ge wr GP Gi Pe OP A OS GE a re 


eG OM ED tn MP KD EF) EF GED Ge UD Be ER EE 


1 4ebit Source 4 


MIL 


SCRATCHP AD 


Ti he On AS aly ty 7H) Oe om oe 


Single Scratchpad 


ie OD Oe OD a Om EN OO Oh Ee ae Ae es Oy Oe en GR 


1 Source & Sink & 


{resents ae mae J 


i SOA i 
| oa & g 
1 SISA t 
| : ¢ 
i $08 ’ 
i eae § 
i $158 Q 


COMPANY CONF ISENT AL! 


PeSe 2212 5298 


Double Scratchpad 


om we GE OD OP OF GS CD GT R&D) GO ME ts Ce Mn 


1 Source & Sink 4 


jeuswacamaaan aww J 


3 30 q 
i ote a 
é Si5 q 


CS GS am ae OF Gy Ge CR oF CP ES GP CF. i a 


INPUT/OUTPUT REGISTERS 


C2 GE OE 2h Eo Ge ES Ch OR om C3 OS GP Es ©3 RM or as EO Oe ee 


8 &3 CP Oe OF RS CF CH 13 OO ER KA EH At Ge SE Oe OS Ge C3 SE OG Se: CR OR cH ED cH CE or eH oD 


4 Source 7 


Sink 4 Source & Sink 2 


| oo Oe Ob es BS es OE wee MD EW Ee Be tee my te ae es men CO a F 


d G 


4 CAND § DATA a 


aie cay bch Gm GR tc ate GOO ST ap ey ott CR eM St 6H ER GS A Oh &: Oe ek ee Oe CY Ge te BD wp ee 


A 


wed 


jeruwe 2 mw ew a ey ww ae on oo co an § 


4 BICN { 
fi FLCN i 
2 * INCH § 
a XYCN i 
e XYST § 


* INCN @5 not phystcaily present on the . 
S“Mesory Processore When adressed as 
a source it ytelds a binary value of C. 
When addressed as a sink Cdestination} 
‘the data ts laste 


“ 
$ 
Meee, 
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ALPHABETICAL LISTING OF REGISTERS AND KEY CONCEPTS 


te WH Cee Sih GF GN G2 GS est Ke AT 73 eA oH OD te ae mm ms Oh Be te 48 GH HD HD oe an em we a @m wt Gh Ce Ga ty oe oh 


Length Source 
Name In Bits Sink. Note 
in Ek ee SP R&S £5 OF Oe EC GN RD Cp OD Oe GS 8) GR CL KS 6 HO OY Gy CA OR OR OD OE Be ERE CT RT eer a Rt TD OD A aD 
A § * f so & sk 2? Controt #Hemory Microinstructton Address 
j 3 Se L4 CL726}35 19 €S"1)¥5 20 (572) 


Sh iy HY ASE eae ey ce ae fon em as ov em on en on ow § Gh Gh te wer arse ce f CU GR CH 1 OP Go G2 ht Ke RE UL GD Rt ES Se a Ee PD oy SE oe aR nD Ge OD a > Cd a OD Ok GP OD OD Ow OD GE OS oD TF 


GICKN 3 & ? source $§ boolean conditions 
Sy sr me ee San ake rue ses mf ee Ses aoe ef 0 tm se is ec a oe ee ae Set a SS ee ee at Fe 
BR g 2% if so & sk ? Base Register or tow address 

¢ . i § SMemory protectian 


Ce oe Git me eh tes em eer Dow an | mb we am 48 We Gh £2 ER RD TR HE GD DS SY Gt A 8 Eo “I Sh Oe oe a BS ES a A Ce Oe Oe CS OP Oe RE ie 


Cc § 24k 4 oo ona { Controls not addressable as a unit 


wr ae css ex ew mas cw ff ce on ey cn on as eu os oe fF nee an et ence em ey ae | em a ce om em, oe os Ht 2 Cm A I OR el an fe a ES EO TD 28 OE On OO UN eh a Om > Ge Ge 1? th a Ga os CD 


CA q & i# so & sk @ subfield of Cr general pursose 


@ ea cron ex we or we Cr Dm oe oe aw om cm om Yo em es BS ON Se OD ay ho on Oe On aS On 2 OR GH OR OL I CR EH OP CR GF OF wr ED OE TS GO i GM ais OH it 1 Cc ED 


CB Gg  & iso & sk i subfietd of C# generat purnose 


eres ries ares as ce es § oo tm a me ce cD me oe Ose 09 60 a me ee nee ee Yao em OD GD ME ES OG San wn Ue NES ED YO KE GN SS FS ER OR GE A GS OE ER OD OD Of) Gis OD ES GE Oe GS OH OF oe cD cs te 


Le i 4 * so & sk 2 subfield of CF? interrupts and flags 


OO te to ae svorcora a B co ap en mas ee oe em ee co lm on ee | 7 62 4F 3 Gl Gh 2S Oe ED GH Cr oh eS CF Oe GE GS we SS |S AE GE Ge fs GO ED 67 op a OR ge oh 


CE 5 & iso & sk ft subftetd of Cr tnterrupts and ftags 


ee ee we ox we ee ence § oF OS 0 £2 Oe 8 OD cH HA GY oh Se oh a Oe ee GA he te GD SF OS Sn ee SE OD GE ED Oe Ss 


- €fiND é 24 {f sink § 14/0 Command Register 


Be Gy ar co Gian ee ea os Fo om a wr cit en co oe tm F om co we ae a ees ma feo we ee re Ge oo UR Ow mE Ee Eo A wD OF o> oe AD EF we a eo Ge ES BD Os 1) OS Gh €P CS OS OG A Ge CL. Gr ie ER 


Giup xX g 24 § source 1 Resuit: comptement of Xs masked by CPL 


saw enns one eves es A aan mone eo ween en § ta oS aD fr no ee ones Yn aD ro Ge Oe Gh OE OE Or DO ce Ge Om ES ER ED GD GH WD GA EE OD AO I Ee ne a ee EY oD ee Om Gs 


CHPY 4 24 i source ! Resuit: conmptement of Yr masked by CPL 

1 th €4 OS CA oe mice os § wn oo on co wer as ew or 8 F > ay vn SO at Ey we ee } SOE OA CA RS HR ATS CH Ok td che ES A De MS OS EB EG OS BP Os Om we) Ge OP ee ee ee 
Console @ 2% i seurce $ the 24 toggte suitches iocated 

Suitches?t § if on the Console front panel 

e3 em Re eee | SS Sat A 5 ek oe TE a 08 a eh aS SN 69, SE a Pe, SD Sn a SO eS Yep San SS 
Control 4 16°BIT & so & sk 4 Location of micreinstructions 

Kepory § words 3 § on H#4emory Processor 


A war ao en an J an oy ee nce ex enon oo A ew co ov en ae co ay we or F $5 GD OD TR OH OB ED BORG AG Ge GE OO hs OD we SY ly TE RA A CP Gy ES hs WS ee a GA ee aD Cun Ga 


cr. i 8 2 so & sk 1 Cantrot Parsalieti:s subftetid of C 


ee fixe oo eee © Jawan wen we foe aa an ev ws meee J He 6 GO GE Ob a OR BP <P CD Ee a SD KS GZ GF GS OD Gt Hh) CO Oe OF ws GE EF OD Ot CR me ee Me 8 eG Oe am IS 


CPL f 5 6 so & sk # Controt Parazatilet Length? subfietd of CP 


me Soe ce ceo op fan es em ance cree oy ox 9 ay om mo em en an em eo ae ff FS oe GH Le SD HD UD RD CD TE UE OS WP GP ee SE A Oe ee OD ED OD ED wD Oe fe ae oD ae es OD ce ey Oh om 


cru | 2 | oo a oe i Control Paratiel Units subfietd af cP 


ce Bet 67 OB KE aD ewe J a arcu cre: oe men rn f wae aoa ok en en en ex Yew an a oH SS CE RD ae ED CR OD OE A Ee OH ED Oe OD AR OA ER le DG RD CS Oe ee Ge Ga cc ae OW aR WO: 


CYD q 1 i = mo i Carry Difference or carry of borrow 


eco &2 os em an on eo & W 4) a ee Oo oD wy on a | oo ge 2 en GR et oe ce Gay J om Gis 42 0 AD OU OE MD OR A ORG OO Oe mE Ow ae ED GE ML OD SP Es Om oS 8 6D Oh wt At me OR OO GE CP Fe a DOF 


CYF § i t lade i Carry Fitpr-Fiop? subfietd of CP 


7 GS oe TR a FY wns wr Gf ce on ce ren an one on se ee ee an am a os ey co fom me wa Ob ae we oD em 1H Bt ED AD OP US 6 Ge oh) Oe SD me Ce OD Er me BY my 4 GP GE a Ob eS OH KG Gm a 


CYL 4 i 3 om iCarry tLevedl or carry cf sumsnasked by CPL 
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Lenath. Source 
Nase In Bits Sink Note 


Ot ee eo om on ty G99 oo an epee re we mo aw Fon ee ee en am me oo un oo § eee ee Se ee ee SS ee ee ee ee 2 ee oe ee ee 2 ee oe) 


DATA i 24 iso & sk 1 £/0 Data Register 


oe OF OD OO OE Eh Co } ee ee on co an aw f a6 hh Ow GR GD eM OB on yA OW OD ew ET ON OD OF OF EG GA FO ED RE OY BD ED OD Gy Oe OD oD TR Me ee Oe 


DIFF | 24 1 source ¢ resuit of X-€¥ ¢« CYF)? masked by CPL 


oo sn ee am op oe as cs [fam an oo ee ae or ar Ge 8D ge &@ ce om eo | om ay mee ae en wm oe 2 OB GA GE CD CR Oe ee OP ee © BS OD Se we Ce OD ED KF GS 1s OR GR Oe GP Oh Oy Om GR GD om 


F i 48 ‘ —en § Fieid in SsHemorysFA and FI concatenated 
wm oe ae wn ces oo ee of ae ee aw ce oo a ow om Fn an erm ae am en me aw ere ff nh GS CRA HS OH ED es OD SD A ED) UR GED ER GED ER OE tee teh OH Os Le UP OM GD EO A OD OD we om oe Dm 
Fa i 2 by { so & sk 1 Fieid Address in S"Hemory 
ween eon me ae an ce am foe ee em cn ae oe care ae Yan me cate os em ce am ce BE mn eae Dt) YO OL OE rhe RO GR LCN OS Om a OD EH Cas Me A GO Ge Mae a a Pa OR Om ee cm Sen an 
FS 3 24 § so & Sk i S*Memory Fieid UnitCFU).s Fieid TypetF Ti+ 
i i 8 and Field Length CFL) 


ta to Con tin re me om ew a Boum om my sor a A ee cP Ge a ee es Me em OD a am FC tA Gy Oo ES GE OES GD Oe Ed OD OD LD NN wn WE AG es ee aD ES MEY OD GT CD aD 8 GS CL 8G Ue Ee oe 
FL t . 286 1 so & sk § Fieid Length in SeNenory 

wen ces eo ater es § ce amen cas mm atom oe few ro es a eon om ee a fl my ce ee me OE tr UF on Em Am By 4D OD OD GH GD Or Go OF HD ES OE EE SD a OS ON a OO OO OS Oo We 
FY é & ¥ so & sk i subfietd of FB 

a ee ei ee ek ee 


FLC 4 & i so & sk } subfield of FL 


On oe 4 OF mem et oo we Gog en as ener oe ow wa ee F a ne 12 2 WE GD EE OS Ge We a es eo ED Oey OR Ge OF Oe OR iy 2 ee Gh a oD 


FLO | & $so &@ sk § subfieid of FL 


emcee com een J or a mean ay un ey oe § ee oe ee 22 8 45 7 Ge 63 Ge GS Oe ee OF OD 8p Oe 6 GS GO BR eo Gr a 28 ce Ue 


FLE j % t so & Sk 1? subfield of FL 


€F GA om 0 an eh Bo ae Fo ae mw em come me ee we a F 2 ER wm wn es ee om au J 8S OS SP ED CG CD SP RK HY GE Ec ae SQ GE CH Oh OR CO EP OF OD OS ee ee Gi 6 SS SPR Oly Gs At ES ti 6 oh oe BO oe oe 


PLE 4 4 § so & sk 1 subfietd of FL 


Ce ee foo tas SS re ane oe 9 en Go ee 88 we ee GP eR GS a Oo BE ee CR ED G2 an am FET Om CO a GE SE EY ae OD eo Ee CP be WE OS em ce Os ee Gs Oe a 


FLON i 4 4 source & beoiean Fieid Length Conditions 


me C5 te ca oma es es me ff om oe ay we aoe ee ee Bom es me a ae mm oe FY 2 6D OD GE Se oF GS SP OO ER GF SD ED Ss ae OOD AS Gy fe EF UP Gs OH ch OH Oe Ce CD et ES ED OR Gh Ot ee a ee er ame ale 


FU i te { so & sk 1 S#Memory Fietd Unit sizes subfield of FB 
Soe oe em on na ae Fas co en em cow er cn Foe oo eo ue ae ce ew te ae Gt ae ts oar OD ey OS OS A co Os oO Bee EP SB UR RD OU 0 A MF OB OH CH OD Ge et ce ae eo aD © EP Ct oe OH OH OH 
INCH 3 ty i source 4 bootdean dispatch Interrupt Condittens 

g | 1 H-Henory Pracessor 
wer ces en eo 1e fem ee we cx oe es an ae 9k ce me oo a ee es 990 me oH ace en we Ene OD Om GH UW my AD OE ED A Ue GU ON OF E> ED Ce ON Gt) SD Ge OD UP ee oe Om ee GHC? es om Ow wD 
i § 24 f so & sk 1 Local register also used in DISPATCH» 

i q @ OVERLAYs TRANSFER. CUNTROL» READ/SHRITE 

{ § A MSAL AND S-MENORY ACCESS 


oe eye em ae co ex on YF ee ee ee co em om es a ce Foe on eon we cn as om Bem an ee ow on em ED GS EF SE ED OD A a GE Ait A BH CA Me CD ED Or Oy OS ECD MD EV OM eS OD om Ge ED ER Om Oe Oe oe om 


LA is 4 $so0 & sk 4 subfdetd of L 


L6 4 & i so & sk 1 subfietd of L 


Oh ee TH Em 1 ie te om Fae un em cx om on ae om cn F et ae ti Gh 2 vo or as ap ff mr en ow ae oa wm f2 ou <2 2@ GP oo £9 OU ED A OF OF OS GD Oh Oe oo eh eR OB GR CP Gy CO 6 ae ON Mh CR EO Om OF FE am Ap 


ic ? & # so & sk § subfieid of 4 


on Ga mee ome on sa oy fay ey cco nin em am on ne am | ne om em ew ex em a oes ce foe Ge em OB Se Ot OF om Gm em ED em ee ee eee ee ee Se ee ee ee eee ey 


Lo 1 4 ' so & sk 4 subfield of L 


wren eres nm eres eo § ao eo co eee we ty om FE oe oS am cs wa em ex we3 to § 8 Ge BH Se TH AH OM OE OD ts 1S Ce TO OR ER CP Se Oss MD OS MS EF Ho ae OG OD OE Oh ab cE oO Ge Cm es ay oe CR 


LE | 4 41 se & sk 1 Subftietd of L 


OP fo ee ee ee ek tm Of GP GB SD BA AD LR wy fe GO GA Gn Ge OS AD OE AEA RP ETS TS GT SO OR A Ge EM > 3 GD ee Ge eee Oe OS Or eh Os ee 


LF i 4 § so & sk 2 subfieid of Lt 
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Length Source | 
Name In Bits Sink Note 
een oa oe or on Fo mm ea usm eo om oe om fas ce vmme cat oe a an GS JD Ae OD Ge OR OE EN ED Co ER ES Ge OP 68 GR Me RE Od OF A YE GD OD Ot OD OE HY ER OR ED CS eH OD me On Oo oe wee 
LR i 24 7 so &@ sk % Limit Register or high address S*Mumory 
1 | i protection 


| tT Oe Oe Cm ci A mo Co RD OH Ae GD OS ey £9 6 Ob DY Oh tT a OB OF GD OP GF Re GE OW CE GD EW CK ts OS Oe Ee ED Cy 


4 f 16 § so & sk @ current Microinstruction recister 
ees cous erp Gm ao fo ow So sweD an em ey ee fo ae ere) um ae mp sa om Bom cay Gu OF SH GP am OE: HHH CF OD OE ON ED Cas OU Em Gn ER Oe GY Or Ge ER AD OD EY 80 8 EP ee OD Oe a ro A oe Oe 
HER i 2 & f so & sk 4 Main Memory Nicroinstruction Base 
t q 1 Register? not on S°Memory Processor 
Ce ee 
MAK A 3 24 i source 1 hardwired Constant? number of i6-bit 
q a § words of M=Mesory 
ae OR ey OH CH sn ep cm § to cw we ce oon ew ev ca os § eo mm eh ov ao en mm se on § ES Ges ON De UR Gr WT AE GE EN A Me OS ES GP BH ED OD 4h RY OE OO a Oe GP AP ED GR GS 4 €f G3 8 Ge tm oF a GT ae fa 
MHAXS a 24 § source 4 Constant? size in bits of avaiiabie 
j H 1 S*Nenory 


a2 un as Ow oH a ee | wo eee Ge as oon Pe oe Ae Ge ee > me Om en em A Ge oP a Oe) EP te OS WD EO ar ae eee ee ee ee ee ee et 2) 


WSK X q 2k § source t Results mask of X# Length by CPL 


MSKY. | 24 i source ff Resuits mask of Yr tength by CPL 
wee es om aa am oe cn Boe on ae an ov wes os om em Ff <2 se mw ee cer cn om acs mF Ce ee nC eee ee ee ee oe ee ee ee ed 
HSA i 16 iso & sk | Control Hemory addressed by the 4 
§ e i registers M@HMemory Processor anly 
73 28 esta anon cz on ce ff a my ew os ex on on a fe oe 4 os ese on ee ee fee ae Ow ME OR Ge Oo ED CHD OOF Eh ON cr KY me OD ed OD ee een Se ee ee ee ee ee ee eo es’ 
Main | == i en 8 om i 
Memory  € § { S"Henory 
aN OR GR TN co Boar ee Crees Gros es a Gf ep ox wane sca es tf SSR Sa See NP a RO ca eS ee a Se ER ea a ee ae ee Se 
NULL { 2 4 § so & sk 4 alstays zero 
eer coup omen on ns me A ma oe me eae ee ee ew ce feo oe ep ee ane er oe A aa cn om eR et GD Gm OR > A TD OGY OB ED te Or SP HS ES ED WE OTE ED A Oe GD OD ee OP eS 
PERR | & § source 1 Parity Error Registers reflects error 
a q i conditions from S$ & M*Nemorye & cassette 
we es ce er os ue Fe a een em mop as You ay mn es oo en oo cy ay Boa mm oe Fo €8 an Om OS Ge OD I Rn Om ee fe HE OD EU OF Om 0? OF Or ee ae on On eh ws ce Oe oe OF Es OE eS Ge Oe OR 
READ a 24 @ seurce 1! Consode switch positions reads S-*emory 
q q é addressed by FA to Consote Lights CA on 
a 4637134} 
me ep co mH oA we ew oo as ff on ee ca eo ae my om rr em fae ow ke ee a ee ee ee ee ee ge 
SFL j 16 | aid { subfietd of $08 corresponding to FL 
| q 4 in Fé 


2 WO oi) SH Ga eh OO a KE: Gow me oo coe en ew we Bon om ee ey ee oe oh em 
a ° 


So-SL5 1 48 $ so & sk ? Double Seratchpad Words 


2 oF Or tm wet co ow ae Fone ew co een we ee foo oe eS Cn GP Ww Ca ER tit { 89 UP CD BW GP BE BD OR CH GH RW bd 68) OD WP COE OE Cy Ge RD Hy ie GD OD OD FY Cet ED BD Oy GP GY ce OB OM ED CD GU GD 6H 


$154°51561 48 f so & sk #4 Single Scratchpad Words of Si5 


em mea ae | mee ee we | ae er ey sy ee em en es cn Yes as ce) ams fF Ge GOD Gp Ey em ED) ee ee GL CR RD Ge Ge OE Gy Ga BF CD a OR oD DO a OD ED me OY a am a> +R Ges om 


s"Memory J == q oo i Main Hesory 
oo ae cee am nn ay eo wef om em wt On me ow on ow en Y #2 aw cea eu ae omen eo ff ce oe ae cn aH Oy a 49 Coe ce ee ee ee ee eee ee ee ee ee ee 2 2 ee ee ee es 
SU a 4 3 one i subficid of SOB corresponding to FU 

: t f § in FB 


Oe a aes ey oe oe Yam ee ren mm a me Pom us eo oe tn cw em me f TF Of Me th OB OP WA CO CR ED AD EP ES Oy ee ae OD es Dow at ee, oO > a oo fe > WH Gs Ge ce eR EY! a ae SE OD em 


SUM i 24 f source € Result £X ¢ Y # CYF) Length by CPL 
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Length Saurce . 
Name In Bits Sink Note 
aa wet on ao ae wd os Fer ee wD ae ee oe eH OO Oe 1 a @ me oo min we | th C2 GD ND eR GE OS OS OH te ED BE OD ne ED We Oe > GS EC) GE ET GH OF OS OP TY ED 8) Le OH a Oe 
t fi 24 t so &@ sk a Transform ~ witt ROTATEs SHIFT or 
q i | 1 EXTRACY bitss used also in S*KHENORY 
3 j § ACCESS and TRANSFER.CONTROL 


ite RS wee mm ae aD eo as ff ene om ewer on aren sx Yeo eo oF co a9 eo ete om a Ps on oy mm 8 EP 6G We OE er ay ec Gm Ge ee ey oo cre CN aw 6 wy Ce Gm GS Tid SB EH 28 0 ED Re Eh Cle eS Cen ED Oe 


TAS ? 24 7 so & sk ? Yop of A Register=Stack 


ee eo | 2 am cies ep me an om ae YE we re am OR OD 4 we OY cD eR me OD HH Me On 3 oh EY ae CS OE OY ED GR OP OS GE OP OF Ut Ae UO ee Om Cm aT as aR 


TA i & 4so & sk 1 subfield of T 


ww ty ta neon en ae ae § OL ere ew eT am ar An Bom ee en en ee eo an ty en F GD GA ED OP G2 wh OF BP PD OM Ck om GB ES TS ME Cc ee Ce A ew OR Gh Se GE Ce GS GH OE GD RH ty RY ee Ce 0 Ow a 


TS i & 4so0& sk ’ subfield of f 


ee ee ee ee 2 Ory OR OE dh a MG) Oe WE Ges Gs A ON Ce EP OUP FO de SS a ES ER GR oF om a GE ae 


¥c 1 & $ so & sk I! subfield of T 


0 a eR ey Or an Gh ES 4 ee ee Cay Cre ee GF Gh ED GD Oe OT RD ES ee Pe RO oe Ge OM OS Oy tus Ee Oe OD Gh EG em MO CH ED Os OD OR Ee ck WR ee Te ed: 


To | 4 § so & sk 3 subfield of 7 


he AAS as OR so me Mo Se oe Yew an oe cae ew oy es x Bon wt et en ca ote GoM G SA tie OS Wi OS Re a Oe ee 8 OP Ge Eh ae CR op Ge 6G Gs I GP ee GA te £> OF eR Oe fe ey 8o a tH Ok 


JE q 4 1 so & sk 1 subfield of Tf 


AF et en me co ce an § mes cs aw er ae oy oH jee a eo am mo wo oe Fan em er en On oo Bs Oe CON Ary CH OY BF OW) Se GN Oe RY Oe ew ee me a CH OD Os OE a HL OR OD GEE 6S 


VF i & § so & sk § subfield of T 
ee ee ee ee ee ke 
TGP 4 & §so & sk ? Top of Control Memorys not on S*Menory 
. é j § Processar 


2 2 eae men cm oe aw 2 aR ue Gb Gee ee me a1 cD 9 et oe oan oy co a ox Bs F GB ach th OF He OS Oh GP ae Gs Ho > Sp tis te Ge A ee CP o> BP en de OP Se Ow oe Oe EH EE Gy S88 2 EP Om 


u g is { seurea 1 cassette input oniy 
ar ew ow sey en ee SE sce so ck oS or ae oe ce eV oo fee er oe ue Ke oe BG ca ee FO oe fom ee 8 Gs Ge a OD ED Rm ee Ow OR Oe ee On ae Oe we 8 ae eee GY eH ee ae om 
RAIT i 24 3 m ro cn i Coasote position suitch? writes Consode 
j i i seitehes to address af menory centsinged 
3 § Join FA CA on L714?) 


& & CE Ft? CF GE seer ne ff co ap ae om a om on ow on J 7 ee a a amen eam ae fon es ae cn ey 0m Go of Ae Oe GE OS ES OE Gb GS Ee oe SE oo Oe OF OD OS Os GE: Ge Oo ES Oe BP BR A ED Ce 


X q 24 § so & sk 4 tnput to Function Box 


XANY q 24 i source 1 Resutts K AND ¥3 lencth by CPL 


we Gr 4 @D so an ov cp on & HO On oe Ky wy eS GY a on 9 en ex <2 20 8 6 GH aD ED J ih ew ee Om GS AD EM em OH OH Ce Gh WN OS OD eH OS OL er Am ER AO OD EE OPS Ob CE ae RS oD a ee eT oO a On 


XEQY i] 24 i source 4 Resuits xX EQR ¥s Length by CPL 


« 
ae tim ede an ey ts oo ff ep op es ce no en oo ae am fh ee <m ce um oe om ore a OF SH OD ue Ae ON A OS Om OL Cee 3 Me 8S 8 ae ey Em aD OR Is at Ot CS i Gtr OB ee GD OP EO a aw et ty TO at: Fm 


XOQRY i 24 3 source @& Resuit? X OR Y¥s tenath by CPL 


Ce ame ea ey oe Fa oe ae aw ot ee oe BD an es Hae mene on fF Ce ee 2 ee ee eo ee oe ee se Pr eee 2 Soy 


X¥ { 4&8 t source 4 X AND Y concatenated 


ee woe oe we ae Ya ee ae oe oo Bo oe oe as om om ce cs 9 45 Op O29 WH GRE OO GD GB CO Cw Ce Sm eB WH OF GD > Gm IS OD ED ER GF GD ED CR ORS GF GF OD OD EH Oe OD GE OF ETE kh a 


XYCN a & ? source % boolean X¥ Conditions 


on ea Te Bo wae ay ff cx om co ce ae op ew uy or J on ur on on cn na eo ow iY rm ae eo on Soh le eR at CR Ae AND im ed Kd Oh me CO ee Of) OS GY ey Gah a GS Ee UE te OR ED BL eA OD Pe ee Ok On On ED CP 


KYST § 4 i source % boolean kY States 


am Me OD thn Se CK § Po an OF es ce exc @ fen am cp me +e Oo OE Ae 3 0 et RN GD a OR Poo cee a Gh a on A oe ee Oo A OP ee ee 4 GE OR Oe GD OS Ce OY Ok CE eA a a oO 


Y 4 a4 §4s¢o0 & sk 4 input to Function Box 


2 CO me Ow Oo ks ae 68 ey 6 em Ee ee OR OD AD © Hy Oe Om ee Or et 2 oe a A i Ge aE Se a: a, ED Me Uw 6 


re 6 
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ACTIVE REGISTERS 


ean eG “in Oo SD Mh uh A ab OD a 


The feltowing is a description of the Active registers. 


X AND Y REGESTERS 


The X and ¥ ragisters Cboth of which are 24 bits wide? are used as 
inputs into the 24-bit Function Box tsee below). ALI functions are 
perforaed under controd of the C (Control) registers which 
regulates the length of the operations class of artthmeticss» end 
leastwsignifticant carry finpute The K and ¥Y registers are capadie 
of being shifted or rotated tndividually or as a untt and may 
receive or transait data from or to fwain menorye 


FELD €F) REGISTER 


The F register is divided tnto FA and FB» each sub-reqister heing 
24 bits wide. The FA (Field Address) portion ts used to address 
main memorye FG 38 divided into FU (Field Unit» consisting of four 
bits used to indicate arithmetic unit sizes FY tFiesid Types a 
generale-nurpose 4@"bhit fieid? and FL Field Longth}> consisting of 
i6 bits used to indicate the tength of fietds tn main wemory. Fi 
is subdivided tnto FLO» FLDO5e FLE and FLFe each four bits in 
Length. 


LOCAL €L) REGISTER : 


Yhe “@ register is 24 bits wide and is subdivided into Lis LBs te 
tOe LE and LF» each four bits tn tengthe &L and its subdivisions 
are goneratliy usea to temporartiiy hotd the contents of other 
processor registers. It is aise used as @ source and destination 
for main memory access and has impdict£ use tn the DISPATCH» 
OVERLAYs READ/RRITE MSHL and TRANSFER CONTROL microinstructions. 
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TRANSFORM CT) REGISTER 


The T register is a #@4“bit transformation register used 
extensively for interpretation of virtuai*language operatorse It 
is subdivided inta TAs TBs TCs TO» TE and TFs each four bits in 
Lengthe YT has strong SHIFY and EXTRACT dogics associated with it 
and #s the principat formatting register of the processar. This 
register aiso has the capabitity of receiving or transmitting data 
froa and to gain memory. 


MICROINSTRUCTION €M) REGISTER 


The H register ts a 1l6“bit register which holds the microroperater 
for decoding and subsequent execution by the hardwaree It is 
addressable as a source and sink register? when used as ae stnk 
register the source is biteOGRed with the upcoming Kops except in 
TAPE pode. 


BASE (8R) AND LIMIT CLR) REGISTERS 


The GR and LR registers are each 264 bits uide and are used to hotd 
the main memory base and timit addresses for thea currently active 
main memory processe The H-Hemory processor hardware uses these 
fFegisters tea determine tf addresses in the Field Address FA) 
register are within the base/slinit boundaries. 


ADDRESS €A) REGISTER 


The A register is the microprogram address register which contains 
the bit address of the next microinstructton. Values itn the A 
register are always MGD 16% te@enr the toxwrorder four bits are 
always zeroe It tis capable of addressing 16re384 sicroinstructions 
focatced in sither control memory or main memory or bothe The A 
ragister i5 automaticaldy incremented to the next microinstruction 
befere the current microinstruction is executed. It itis aise 
capable of having any vaiue fron 0 to 49095 added toa of subtracted 
from tt to facilitate microcode branching. 


fo“ 19 
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A STACK CTAS}¥ 


Yhe A stack is a 32-°etement-deepe 24-bit uides push<downs popup 
nemorys fe@ee a Lasteinefirsteout CLIFG) storage structure. The A 
stack ts used to nest wicroroutine Linkages and attous highiy 
shared routiness thus reducing control wmerory requirements. 
Aithough the A stack was intended for microcode addresses» it has 


been made Z4~bits wide to allow for any operand storage. 


NOTE: The S“Memory Processor A Stack has anty 16 storage 
element Se 


TOP OF CONTROL HEWORY CTOPM) REGISTER 
Cti-eMemory Processor onty) 


The FORM register is four bits wide and is used to determine which 
menory C€control or main) contains the next microinstruction, If 
the A register is equai to or greater than CTOPM*«Si2e16)5 the next 
microinstruction wild bea fetched frou matin memory rather than 
controt merorye. The TGPM register is addressable as a source or as 
a Sink Cdestination>?.» The fetch fren S*Hemory takes place e#t 
addrass AtCTOPH*S1LZ«1LoOdtMBRe . 


HEMORY BASE REGISTER (CMBR) 
(N-Hemory Processor ontlyd 


The MBR register is used with the A and YTOPH registers to obtain 
the main memory address of the next microinstruction. (See above 
formufa}. The M8R register is addressabie as both a souree and as 
a sink 


' oe © | 
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CONTROL €C) REGISTER 


The C register is a Zh=bit control register for the 
‘sicroprocessors It contains the 24°bit Function Box cantrois and 
carry input pius some ef the processor interrupts and filagse It is 
subdivided into CA» C8e Cl» COe each four bits wides and CPe eight 
bits wide. CA and CB may be used as generat-ptirpose registerse CC 
and CO represent processor interrupts and fiags isee discussion 
under Conditton Registers below}. CFP contains Function Box 
controaiss CYF €0 bit of CPX. CPU ¢€1 and 2@ bits of C*®%}52 and CPL 
C3e4e5e60 and 7 bits of CP). CYF {Carry Flip Flop) notifies the 
Function Box that a previous unit carry must be added to its 
summary resulLtse CPU (Centrodt Paraitled Unit) notifies the Function 
Bex of the type of unit centained in X and ¥: O00 = binaryer O12 = 
4°byt decimaie CPL (Control Paraileit Length) specifies the widths 
in bitse of the Function Box and Read/sWrite microinstructians. 


COMBINATORIAL LOGIC GR FUNCTION BOX. 


The Combinatorial Logics often catled the Function Boxe preduces 
the Resuit Registers. Inputs are the X registers the YY register 
and the Carry Flip-Flop CC¥F). The inputs are conbined under 
control of the Cantrot Paratied Unit (CPU register and the 
Control Parattel Length CCPL} register. When vatues are toaded 
into the X and Y¥ registers» a darge cotdection of output values 
and comparisons (Ccaiied Result Registers} is mada avaiflantea to aid 
subsequent microinstruct ions. ; 


‘ee ee 
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RESULT REGISTERS 


23 IS GA 2H Oe 2 SRC BI Or HG PR ED A 


The Resuit registers are outputs from the 24-bit Function Soxe Their 
contents are preduced immediately and automaticatily frea the inputs to 
the Function Box €X*» Y and CYF) and cannot be changed except by 
changing inputs or by changing CPU CControl Paradtlet Unit} or CPL 
(Control Paratiel Length). If the value of CPL is tess than 24e then 
the 24 minus CPL most’significant bits of ath Result registers wild be 
zero. Thess registers are source registers onty and therefors cannot 
be used as the sink C(Cdesttination} register in a MOVE or tn any other 
insteuctton. 


XORY RESULT REGISTER 
This register contains the INCLUSIVE OR of the X register combined 
with the Y register. This ts a bit by bit operatian with 
correspending pairs of bits treated independantly. 

XANY RESULY REGISTER 
This register cantains the AND of the X register combined with the 
Y register. This #s the togicad product eof the X register and the 
Y register. Corresponding pairs of bits are treated independently. 

XE@Y RESULT REGESTER 
This register contains the EXCLUSIVE GR of the X register combined 
vith Y registere 

CNPX RESULT REGISTER 


This register contains the 1*s complement of the X register. 


CHPY RESULT REGISTER 


This register contains the 1*s complement of the Y register. 
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MSKX RESULT REGISTER 


Hasked X contains the Jdoweorder bits of the X registere The vatiue 
of CPL determines the number of bits placed in MSKXe Alt other 
highvorder bits are zero. [If CPL is equai ta 2@4s then MSKX is 
idanticai to the X register. 


MSKY RESULT REGISTER 


Hasked ¥ cantains the lowrorder bits of the Y register. The vatue 
of CPL determines the mumber of bits placed in MSKYe. Ait other 
higheorder bits are zoro. If CPL #8 equat to 24a HSKY is identica’ 
te the ¥ registeére 


SUM RESULT REGISTER 


Sum a5 the decimal or binary value (determined by CPU) of the xX 
register pius the ¥ register pius the CYF register. Corresponding 
pairs of Bits are grouped by CPU centrotle and grousing may be 
Binary or &4@bit decimal. If the sum of EM#¥4+CVYF) ts tarser than 
the size specified by CPLe then the C¥L C€Carry Levei) wilt be true 
Cone}. CY¥t may be gated into CYF through use of the CARRY 
instructione 


DIFFERENCE RESULT REGESTER (DIFF) 


DIFF stores the amount resulting from the subtraction of the sum 
ef the contents of the Y and CYF registers from the contents of 
the X register. The contents of the CPU register determine uhether 
the subtraction is decimail or binary. Corresponding pairs of btts 
are grouped by CPUe If the differences 15 negativer XeCYeCYF)<O0> 
than Diff Rosudt wild be tn Z2*s conplewent form or 10°s conplement 
form depending upon the nmodee either binary or cdecimat 
respectively? and CY¥D Carry Difference) will be true Cone. 


NOTE: The CYD register is not conditioned by CPL? tt its aiways 
based on a 2&“bit comparisene The progranmere thereifores 
must know what is tin the high-order positiens of tha xX 
recister and the Y raegistcr if CPL is tess than 24.6 


Fo = ZA: 


BURROUGHS CORPORATION COHPANY CONFIDENTIAL 
SANTA GARBARA PLANT MIL PeoSe 2212 3298 
SCRATCHPAD 
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The precessor makes use of the Scratchpad for temporary steerage of 
Active registers. The Scratchpad may be addressed as stxteene 48°"bit 
doubie words or thirtyctwuoe 24“hit wordse 


SCRATCHPAD WORDS = 24 BITS EACH 


SOA S4&A SSA S12A 
2068 948 $6B S126 
SLA SSA S9A SISA 
$18 356 S38 S13B 
Sah S6A SIOA SEGA 
928 S68 S108 9148 
S3A STA SALA SISA 
938 376 $118 $258 


NOUBLE SCRAYCHPAD HORDS = 48 BI¥S EACH 


59 S4 $8 S12 
a1 $5 39 . 913 
$2. 36 310 Si4 
33 $7 Sil $15 


(Sn = SmA AND SnB concatenateds where n= 0 through 153 


CONSTANT REGISTERS 


a Gy oe ay 4 a ay Po 63 OS OO OE 


Yhe fottowing is a descripttan of the Constant registers. 
MAXI SUM HAIN MEMORY REGISTER 


The 24-bit MAXS register is set by the field erigineer and contains 
the value of the maximum itnstatied number of main memory bitse It 
tis addressabie as a source onty. Main monory addresses begin at 
zeroes Yhe tower 15 bits are always zeros @.2@e>e MAXS has a £096 
byte (32K bit) resolution. 


HAKIMUM CONTROL MEHORY REGISTER 


The @4"bit MAXM register is set by the field engineer and contains 
the value of the maxiagum instatied nursber of control rnemory words» 
each word comprising 16 bits. It ts addressable as a source cniy. 
The tower 10 bits are aiways zeros te@ern HMAKH has a 41024 ward 
resotutione On the Bifi2/Bi714 MAXM wild always contain zeroae 


Y~ 4S 
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NULL REGISTER 


The NULL ragister is a 24~bite addressable fietd of zerose 


INPUT/OUTPUT REGISTERS 


mt won dark Gs ey wh Ce aD ae RE OS GA Ch Be 1 SF OF FO 


The following tis a description of the Input/Output resisters. 


CONSOLE. SWITCHES 
(MeHewmory Processor anty) 


This 2?4°bit register reflects the current state of the 26 Console 
switches on the processor. | 


CONSOLE CASSETTE TAPE INPUT CU) REGISTER 


The U register accumulates the data read from the tape cassette on 
the Console contrel panel. [t is addressable as a source in the 
RUN mode with the MOVE REGISTER etcrotnstructiaon and in the TAPE 
mode with the MOVE 24*BYIY LITERAL microinstructione (€See MIL 
Statesents: LOADLNSHA.’} It tis ast addressable as a strk 
Cdestinat ion). 


COMMAND REGISTER 


The C¥NO register ais used to transfer commands to the If/40 
controls. It is 24 bits wide and is addressable as a sink cently. 


DATA REGISTER 


The DATA register is used to transfer data to and from the 1/0 
controls and their peripheraise It is 24 bits wide and i 
addrvressabte as a source or a8 a Sifike 


S$ 
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CONDITION REGISTERS 


a thy OR ee on A ee eT et C6 OH CU Bh OP te GR 


There are five Condition registers: 


Binary Conditions CBICN) 

Fieid Lengt& Conditions €FLCN) 

Interrupt Conditions CINCN) 

X AHO/GR Y registers{s) Conditions ¢€XYCN} 

X AND/GR Y registers«{s) States Canditions CXyYST3 


Each Condition register consists of four bits. The bits are identified 
from deft to right and are assianed the position numbers 0 thru Se 
with O being the most significant oit. 


ALi Condition registers are source registers only. They msy be moved 
to another register or testeds using the IF and SKIP iInstructionss for 
their current contentse They may not be the sink Cdestinatten) 
register of any instruction. 


BLT BICN XYCN XYST FLON INCN 
0 LSUY HSBX LSUX  FLESEL 0 NOQ=DEVICE 

1 CYF Key ANY o INTERRUPT FLOSFL HI“PRIGRITY 
2 cy X<Y Y NE@ O FL<SFL INTERRUPT 

3 CYL yy ¥ NEQ@ O FL NEG 0 Lockout 


BINARY CONDITIONS CBICN) REGISTER 


LSUY is true if the Least-significant unit of the Y reqister is t 
and. the €entrot Paralte? Unit {CPU register specifies hinary CCPU 
= O}3 of 3 and the CPU fegister specifies decimal CCPU = 1). 


The Carry Flipfiop CCYF) register indicates the vatue cf the 

carry“*in bit in the Controt Paraliel ¢€CP} register. The CYF 
register tiay be maniputated as part of the CP register and by the 
CARRY tnstruction.e 


The Carry Difference (CYD) register ts true if Ketcyrey<0. This 
condition is not affected by CPLe fip-@ee a 24"bit compare is aiways 
madi 


The Carry Level CCYL) register is true if CX4V4tCYF)>» timited by 
the Controt Paraitet Length €CPLI eagistere overflows. 


f = Ay 
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XY COMOLTTIONS CXYCN) REGISTER. 


HS3X is true if the most significant bit of the xX registers as 
determined by the Cantrol Paraitel Length COPL) registers is a le 


NOTE: The comparisons of the K register to the ¥ register are not 
affected by CFLs they are asivays 24-bit comparese 


XY STATES CXYST) REGISTER. 


LSUX is true if the Least-significant unit of the X register is it 
and the Control Paraitel Unit CCPUS register specifies binary CCPY 
= G)s or 9 and the Controt Paraitel Unit CCPU) register specifies 
decimal {CPU = 1). The comparisons of the KX register or the ¥ 
register to zere are not affected by CPtis adil 24 bits of the xX 
rogister and/or the Y register are used in the conparisonse 


AN Ve INTERRUPT 


This bit is true tf any of the folflawing candittions in registers 
COs COe or INCN CHheNemery Precessor) are true: 


Event Reaister (Bit Posttioan? 
MISSING DEVICE | INCNCOD 
PORT ENTERRUPT INCNCE 2) 
T/O SERVICE REQUEST INTERRUPT 6K 2) 
CONSOLE INTERRUPT | Cces} 


HAIN HEHORY READ PARITY 
ERROR INTERRUPT CDCO%d 


MEMORY HREVE/SSWAP ADDRESS 
OUY OF BOUNDS INTERRUPT cht3) 


The cC and CB registers are both 4&-bit source and sink 
Cdestination) registers within the C reuistere The bits itn each 
are numbered 0 through 3¢ with bit 0 being the most significant. 
They have been assignea the foliouning uses and meanings: 


7 * 
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CC€O) STATE LIGHT 

CCCld TIMER INTERRUPT 

Cct2) [4/0 SERVICE REQUEST INTERRUPT 

CCC3) CONSOLE INTERRUPT 

COCO} HAIN MEMORY PARTTY ERROR 

COCL MAIN MEMORY WRITE/SWAP ERROR OVERRIDE 
COC23 MAIN HEMORY READ OUT GF BOUNDS ERROR 

COCS3) HAIN MEMORY WRITE/SSWAP QUT OF BOUNDS ERROR 


ALL bits an the CC and CD pertiens of the C registers once set» 
r@main set even though the conditions that caused then to be set 
may no tonger exist. Therefore» tf #¢ is desired to clear any of 
these bits to zeroes this must be done explicitty. COCiyr CHCA 
and C603) of the € register are adways zero in the SMNenory 
Processor but stilt may be addressed and testede 


CONSOLE INTERRUPT 
€COC3}) 


This bit ts set when the interrupt toggiea switch cn the Consede 
contrel panel is turned one [t rematns set as dong as the switch 
is one. It can he reset programmaticaliy out not by turning the 
Console toggie swttch cff. This bit ts ase reported in 
ANY eINTERRUPT wher fe 5 one 


HAIN MEMORY READ PARITY ERROR INTERRUPT 
CCDCO)) 


This bit is set when a matin menery parity error is detected during 
a READ or a READ portion of a SHAP cnpnefation or when an attempt is 
made to access noncecxistent main memorye 


RAIN NEMORY ABDORESS OUT OF BOUNDS OVERRIDE 
CCOCLF) CdeMemory Processer onty) 


This bit is tested if the Fieid Address @FA}S register setting is 
less than the Base Register (BRI setting or greater than or eauat 
to the Limit Register (LR) settings then WRITE or SRAP operations 
wild be tnhibited unless this bit tis set Cone). The state of this 
bit does not affect the setting of CDC2Z} ar CDE35). 


iG: 


AL. 


f - 39 
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READ ADDRESS OUT OF BOUNDS INTERRUPT 
CCDC 2) (M-Menory Processor only} 


This bit is set when a READ operation is attempted and the Fiectd 
Address (FA) register setting is etther tess than the Base 
Register (BR) setting or greater than or equat to the Limit 
Register (LR) setting. The READ operation is net inhibited. 


WRITE/SHAP ADDRESS OUT OF BOUNDS ENTERRUPS 
CODL 39} (M*Meaory Processor onty) 


This pit ts set when a HRITE or SHAP operation is attempted and 
the Fiedid Address (FA} register setting is either tess than the 
Base Ragister (BR) setting or greater than or equat to the Limit 
Register (LR) setting. This bite when one is alse reported in 
ANY. INTERRUPT. : 


FLEELD LENGTH CONDITIONS CFLCND REGISTER 


ALL conditions are based upon comparisons between the 16 bits cf 
the FL register and either zero or the corresponding lLowtorder £6 
bits of the first word in the Scratchpad ($06). 


INTERRUPT CONDITEONS CINCND REGISTER 
CM-Nenory Processor only?) 


NO GEYICE is true if an interrupt message is present tin the 
dispatch buffer for a port or channedt which does net have a davice 
attached to it. This candition is normatly cieared by the 
processor with a DISPATCH READ AND CLEAR instructian. 


HE PRIORITY is true if there is a high= priority message present in 
the dispatch buffer. 


INTERRUPT is true if there ts a message present in the dispatch 
buffer for the processor. Yhis condition is normally cleared by a 
DISPATCH READ AND CLEAR instruction. It #5 also reported itn 
ANY. INTERRUPT. . 


LOCKOUT is true if the interrupt system ts tocked €marked as “in 
use“). 
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REGESTER DESIGNATIONS AND AREAS GF APPLICATION 
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The following ts a tists arranged by areas of applications of 
registers and their associated designations. 


MECROINSTRUCTION CONTROLS 


A CHicroinstgruction Address} 

M {Currant Microtnstructian) 

TAS (Top of Address Stack) 

TGPM CLogical Top of M@Memory?} 

H8R CNicroinstruction Base Register 


S@=HEAGRY CONTROLS 


eR €Base Register} 

ZR €bimit Recister) 
FA C€fFdeid Address) 

FL ¢Ftetd Length) 

CP €Controt Paraliets 


ENTERRUPT CONTROLS 


a 
Cp 
INCH 


PARALLEL WIOTH CONTROLS 


Cc 
CP 
CPE 
CPU 


fo 2F 
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ORGANIZATION OF FIELDS AND SUSBFIELDS 
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The following is a description of the organization of registor 
and subfietdssr expressed itn the notation of HIL structured 
dectaratianse 


fieids 
Gata 


OL C BITC 24)» 
O2 CA BITCA)>» 


O1 F BITE&E Ye 
G2 FA GEYC24)» 


O02 CB BITCT4I» G2 FR BITIT24s » 

O02 CC BITL4&I» OS FU EITC4}» 

02 CD 8LTC 4)» O3 FY BITl4 dy. 

O2 CP BITL GE)» O3 FL BLYCL6)» 
O3 CYF BITCL» 04 FLO BLY 4)» 
O3 CPU BITC2) 0% FLD BITC4¥>» 
O35 CPL BITC5ds 04 FLE BI¥C4)> 


O4 FLF BITL4S 3s 


NOTE? C does not exist as 


a composttes aoniy 
as subftetds. 
OL L BITC24)>» O1 F BITC24 Is 

O02 LA BIYL&Dds O02 TA GITCA}s 
O2 LB BIYC 4)» 02 ¥8 BITL{AYs 
O02 LE BITC4)» QO2 TO BITC&h Ye 
O2 UN BITCGy> O02 TD BELTC4ye 
O2 LE BITC4&)> 02 Te BITS 3» 
O2 LF GITC&33 O2 TF BITC43? 


Foliowing is an aiphabetical tist of 


SGCCIONs 


Statement 


RNR nee On a ee 


ADD SCRATCHPAD 
ADJUST 
AND 
ASSIGN 
BIAS 
BRANCHeEEX TERNAL 
CALL 
CALL es EXTERHAL 
CARRY 
CASSETTE 
CLEAR 
CODE.SEGHENT 
COMPLENHCNT 
COUNT 
DEC 
DEFINE 
DEFINE «VALUE 

* DESPATCH 
EMI TeRE TURNS TOeoEXTERNAL 
LOR 
EXTT 
EXTRACT 
FAePOGINTS 
FENE 
GO TG 
HALT 
LE 
INC 
JUMP 
LIT 
LOAD 

*LOAD.HSMA 
LOAD. SHEM 
HACRO 


MIL STATERENTS 


<P OD Aor 


Se Sa ae Se en ay TP 


MIL statements found 


Statement 


6S Oe Cr GD GY Oe Aa ED Ae 


ire 


HAKE.SEGMENT.TABLES ENTRY 


HECRO 


*HeMEMORY. SOURDARY 


HONTTOR 
MOVE 

NOP 
NORMALIZE 
OR 


*OVERLAY 


PAGE 

POINT 

PROGRAM -LEVEL 

READ 

REDUNDANT.CODE 
RESERYE «SPACE 

RESET 

ROTATE 

SEGHENT 

SET 

SHIFT/ROTATE T 
SHIFT/ROTATE X¢¥/XY 
SKIP 

Se MEHORYeoL GAD 
STORE 

SUB. TITLE 

SUBTRACT SCRATCHP AD 


&SHAP 


FABLE 

TITLE 

TRANSFER. CONTROL 
WRITE 
WRITE*STRING 

XCH 


* Avaitabie on 81720 systems only 


this 


Page 


=z ww cH 


§&-50 
o>] 
Res? 
Hes 3 
an" 34 
B"$6 
Aus? 
ye5 
u-G0 
8-61 
§-E2 
ac&3 
8=64 
8°66 
B-67 
besos 
6790 
G7 h 
g-F2 
H-74 
6°76 
Ge77 
&@-79 
6-89 
68) 
8-62 
BeOS 
Oh- 84 
hesS 
6°35 
G-87 
Ge 89 
hos 


So- 2 


ieee thet 8 AR tte CREA TA RRR AE md meen UH 


ADD SCRATCHPAD ADD SCRATCHPAD 


ee re ee oe ks 


SYNTAX: 


wm eae an ae oP 


a 


ADD=""*"scratchpadeword-s-“9T0 Faeweeta4 


SEMANTICS: 


Ce ee 


This instruction adds the teft half of any ser atchpad uord 
CSGAeeeSI5A) to the Field Address (CFA) register. The reasuitk #3 placed 
tm FAR the contents of scratchpadeword remain unchangede (€S6e@ aiso: 
SUBTRACT SCKATCHPAD «) 


EXAMPLE: 


C2 eb AC GE OP Cm oe 


ADD SSA TO FA 
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Table B-3:s Microinstructions 


MICRO: NAMES 


REGISTER MOVE Q 0 } i {REG 1 GROUP » REGS REG2 i: REG 2 GROUP 


ISCURCE REGISTER SELECT ' SELECT | SINK REGISTER 
EAA Mine O° We 20° ees GROUP REG MOV DPW DOUSLE aD ORD. tPeR R : 
[SeRATEHPAD HOVE SOURCE OR SINK | SELECT bid v2. ADDRESS _ltet Ber | a 
i 4 3IT 8 | {REGISTER GROUP, REG MAN} PULATE | 4 BIT MANIP. ANIP, | SET | AND OR . ECR INC. INC DEC "BEC 4 
f MANLPULATE 7 ie BIT 5CR& SNK _{SEL: VARIANTS | LITERAL ‘e _WRIANTS : TEST TEST? 
PRIT TEST REL i 0 6 ‘ REGISTER GROUP, REG TESTBIT O5P. RELATIVE BRANCH fy DSP SIGN: a = 
; BRANCH FALSE _ i j_46'T SOURCE (SEL NUMBER SGN / 5N | DISPLACEMENT MAS £7 ae ; 
} BT TEST REL 0 i 0 ; DS?! RELATIVE BRANCH bet DSP SIGN: {+ can: t 
RANEY TRUE gs. ge T SOURCE! SEL NUMBER 5S Son NIEDISPLACEMENT MAG JH 
SKIP WHEN 0 ! 0 | REGISTER GROUP ‘REG SKIP TES | 4eIT TEST MASK SKIP TEST! ANY ALL | EQU] ALL ANY/ ALL / EQU/ ALL / 
Mop eee Cop payee oes 4 BIT SCR & SNK [SEL VARIANTS | — VAQIANTS: | CLR/ CLR/ CLR/) CLR CLR/ CLR / CLR / CLR 4 
READ /WRITE $s 0 ! t i perwe COUNT FA/FL  DATAREG TW DATA TRANSFER R/W VAR: TREAD WRT | f 
MEMORY i VAR; VARIANTS _ CODE §SGN WIDTH MAGNITUDE &% CNT VAR: NOP FAR | | FAR FA+ . FAH | FA i 
MOVE B BIT a er: REGISTER GROUP, ENTIRE B BITS OF B SIT LITERAL fy REG SEL: tne oe oe ee a Fut For 
i LITERAL {REG SEL 1S 2. : ae wees _ Bi twsien: f Foe = ae eee i 
f MOVE 24 BIT o 06 i | REGISTER GROUP, | &B MOST SIGNFICANT BITS OF r 
{LITERAL Be Leone ee se eee eee ss , 
f SHIF T/ ROTATE 0 ; G SINK REGISTER SNK REG S/R LEFT SHIFT/ROTATE ; 
-_ T REG GROUP SELECT VAR « COUNT : 
¢ EXTRACT FROM 6 1 t | RIGHT BIT POINTER .SNK REG: EXTRACTION FIELD t 
; 7 REG | FOR EXTRACTION FLO CODE | WIOTH i 
¢ BRANCH TIVE LACEME 
RELATIVE SGN RELATIVE DISPLACEMENT MAGNITUOE 
—— Saade ibe fone Les eT, ay Fea ere pea aa 
: cee RELATIVE CALLED ADORESS MAGNITUDE 
z is 
Hl o 6 a) i) ! @ {DATAREG | TW OATA TRANSFER WIOTHE ; 
nee ero anearate |_ CODE (SGN; MAGNITUDE RES CODE: 4 
i CLEAR o ¢ ¢@. © a i Wee ke ee FL FU: ¢ “po 4 
§ REGISTERS _ —— {RES REG RES RESIREG , REG REG REG M c= Mis aera Wes Roe. ane CNET =i 
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FX ANDY _ {| VARIANT | SHIFT /ROTATE COUNT p VARIANTS Pad ai t 
COUNT FA/FL oc © @:o0  ¢ i 0) COUNT FA/FL! COUNT SCALAR COUNT FA/|N@P FAT “FAt FAb. FAG FAG | 
i : a VARIANTS = MAGNITUDE FL VAR: Ws ee ee ue FL i Fue 
| EXCHANGE DPW $ Cr ne nnn. 1 { { SINK DPW = [| SOURCE DPW H 
: i 3 ACDRESS { ADDRESS 2 
4 SCRATCHPAD ) a) re) oO; 4 a) CO Sp Fee “O5S?, LEFT HALF PAD 
py RELATE FA eee - SGN/ WORD ADDRESS ~ 
© i) oOo. | a) fe) yf eit ea , es ees : 
MONITOR ; LITERAL OCCURRENCE IDENTIFIER | 
f ospaTcH oS 0 Gi Db SOO. 6° OO OT DISPATCH SRP &. SKP FLAG? | PAIL SUCE 
i i i VARIANT § DSP VAR: | LOCK WaTLO READ RAC WRTRI ABSNT UNDEF UND 
1 «6 CASSETTE o 0 Oo: 6 0 O Oo: 0 ¢ ! 0 ICASSETTE CASSETTE |START STOP @STOPON UNDEF UNDEF UNDEF: 
f CONTROL i 7 IMANIP VARIANTS: . MANES: H TAPE CAP XY) a fan 
BIAS ¢ 68 o: 9 o 0 0; 0 Q i ae BiAS TEST FLG: |[TST/ TEST. | 
Saat ee tetal ! 2 _ 4 VARIANTS —_FLG : 
STORE F INTO a: 0 0 0 f i 0 ! 9 of SINK DPW 
POE 27 ch ee, | Seen ere gigi ee 
LOAD = FROM ie 0 0 0 0 o c 0 a] 0 ' 0 ry SOURS Dew 
DPW us : ADORE a) ise: 


TEARRY FF 
MANIPULATE 
EXERCISE 


o | Cyr icyr: OYE CVE y 
| evpicve; ie 


ry 0 oO 


SNe PY TINY EAD RRR Geo CAT REY ARTA 


MSM (L} 
— @: 0 0 0 
“OVERLAY. o 9 0 ( 
M- STRING 5 : 
: MALIZE &X = : 0 C o 0 v 2 i) Q : 2 v Q ¢ oO Go { ‘ 
eo “BIND © oe ee ke Oe ee er ca ee ON BR Sa ee yoo e os 
DAL TOSM MBAR os. ete ie i ee Sees eae dt A 2 2 Ee Seer AS EE ar IN 
Eno OPERATION “* Q q 9 9 c 0 Q 9 c o 9 G te] Cc & 9% 


CAE ESRD Ud Og a eer ner eS mt ob RERUN RRR FR UPN aR BOREL Ala HSI TE REO FREI ETE NE PET AER EM EINER ES EEO SEMIS Se, <P REY MS Langs FACTO NE 


§ = 3 


c enemeaiaiatitenateaednta oneal at 


AD JUST | ADJUST 


SYNTAX3 


ADJUST LOCATI ON TO eee cece nen ae nacmnacennnawoanaliterglo<==>43 
7 4 oe t 

P---LOCATION“"2%2=-"PLUSco>> 3 

| 4 

ganmn + swawe> { 


a é 
mm MINUSe7>$ 
i ¢ 


jwoe oo saewe> j 


SEMANTICS: 


This pseudoroperation adjusts the physical.code.address of the 
compiler. The vadue of the physical.code.address specifies the 
location (control memory address>} into which the next generated 
microinstruction is to be ptaceds generaiiy by a user-developed 
loader. (See also Segmentation: Labei Addresses.) 


LOCATION PLUSC+) or MINUSC=) increments/decrements the 
-physical.code.address by the value of the iiteral. If this option is 
not used» the the physicai.code.address is set to the vahue of the 
literal. | 


The diterat must have a vaiue of 0 MOD 16. 


NOTE: This instruction is generalty used to conpensate for 
| disposable loader routines. 


EXAMPLES 


ADJUST LOCATION TO 21002 
ADJUST LOCATION TO LOCATION # 32 
ADJUST LOCATION TO LOCATION MINUS 128. 


AND 


SYNTAX: 


AND“-"source.ssink eregister*-“HITH"~=""*sourceeregisters*7**">]} 
| 


G--Literal «sasceevcne>] 


SEMANTICS: 


This instruction lLogicaliy ANDs the contents of a 4°bit source and 
Sink (destination) register with the cit configuration of the titerat 
or the contents of a 4~bit source register. The resuit is placed in 
sourcesesink.registers the contents of source.register remain 
unchanged. (See aiso: OR and EOR.) | 


The register may be any of the foltiouing: 


source.sink.register . source.register 
-CA CB *CC *COD . source.sinkeregister 
FT FU . , BICN 
FLO FLO FLE FLF FLCN 
LA LB LC LO LE LF ~INCN Cavaitable on 81720 oniy) 
TA T8 TC TO TE TF PERR Cavaitable on 81720 onty) 
TOPM Cavatable on 81720 only) | XYCN 
XYST 


* CC and co represent processor interrupts and fiags 


The literati has a decinat range from 0 to 15. 


AND 
cont 


SEMANTICS cont; 


TABLE 8-1: AND Truth Table 


! Source & Sink 1 Literal i Source & Sink 
f Register i Source Register { Register 


J asceeseannaneeses j a oo SASH THR EDK OS SAB onwanaseasaa ew | ee auog aeauseanaei 


f 0 § AND 0 a YVieids 4 ? | 


{re www rem wmananwa | wn anow= jf 22) ee ee es ae ee oa 3 BHmnwowe mune lavas anwsaenananae f 


i 0 { AND 4 ‘1 # Yieids 1 a i 


i i # and 0 &@ Yields 1 Ny t 


1 nam aananawvauanana fas anoan | cwnawwoance emjecceuwrcarwa scene moan ennaee § 


i i @ AND t & Yietds 4 t 


EXAMPLE®s 


Se Se aaa — ; a 


AND TB WITH 3 


1 TA @ T8:> 8 TO # TO @ TE 8 TF 4 


eaeca fcc nan fj wnaasa fn awouwn joauncon j sumeanjusanee 1 Sea Da Rha Sas Bane onan 


{ T # 0000 1 1010 4 1111 2 0011 4 0001 1 :0010 & before COAF312) 14 


feee fwneneen |] eaesce grae ena jf cennes | wnmeans | seunae Jeossenenacowanaaaa j 


t f /7- @€ 0011 2 ee tt me a we lw a Literal €3) a 


feee{eenadaj wenaace jwuwen saa jenenae | sonmounmfosesne Joeman awen euvuanne ss j 


& T # 0000 £ 0010 # 1111 € OO11 4 0001 @€ 0010 t after (O2F312) 1 


OR OH ORAS OHMS BAH BHR AEBS HRH SBSH HABA SESH VTSR ST 8ROASHB RAYE TSS SH Ces se gqoeeseeaeuvaw aw 


Be 
ASSIGN | ASSIGN 


SYNTAX: 


4 


ASSIGN**""ARCHI TECTURE aNAME="="= = ==-"character .string™***s*-<-<>) 
| 4 
Pem-COMPILEReLEVEL *2 eee" ee = eee<itaralereemeecnewawmsaany| 


{ { | 

fem MCP .LEVEL eee] Q 

an ‘ i 

1--=-GISMO.LEVEL=--->¢ , 

( é 

Pe--ATTRISUTE Literal AS identifier-<7 = secrenweneQee2=>] 
a | 
froewjoxs) 


SEMANTICS: 


This statement assigns values to the vdrtous interpreter verification 
attributes. These attributes occupy fields in the 1P8 (CInterpreter 
Parameter Block) of ali MARK IV.1 and tater interpreterse They are 
accessed at 80J (Beginning of Job) time by the MCP and are usad to 
verify that the proper interpreter has been chosen. 


The character.string for ARCHITECTURE.NAME must be a string of 10 or 
fewer characters» and must be enciosed within quotation marks. 


Literat has a decimat range from 0 to 255 for CONPILER.LEVEL> 
MCPeLEVEL» and GISMO.LEVEL3 and from 0 to 79 for ATTRIBUTE. 


EXAMPLE? 


ASSIGN ARCHITECTURE«NAME = "GISM0.26" 
ASSIGN NCP.LEVEL.= 197 _ 
ASSIGN ATTRIBUTE 64 AS ITEM.O01=1 


BIAS BIAS 
SYNTAX? 
BLAS BY Tt mmm H UNE Tone nen en eee n enc ew en come enn em mmem nena mn naeneee>| 
i . _ a é ‘ 
fee f anne meee man enemenenamenannen>|] Ge=-TEST==>1 
‘ i | ‘ t 
‘ P= ANDos<="S--=>4 ‘ 
! ’ t : 
‘ fe--CP-->t 4 
‘ 1 
fone S nce ne nn ee ene meen ee mw eeenen as 
' 1 ’ | 
i t---AND Fo->8 ‘ 
i a 
eee 
‘ ‘ 
t---AND Fo=>] 
SEMANTICS: 


This instruction sets the Controi Paraliel Length (CPL) register and 
the Control Paraliet Unit (CPU) register to vaiues catculated from the 
given operands. 


NOTE: Att references to register S refer to the SfiL or SFU 
registers in the second half of the first scratchpad word> 
@eJew the SiLF Clow order 16 bits) part of the 308 register. 


The CPU register will be set to 1 if the value of the the Field Unit 
CFU) register is set to 4 or 8% otherwise CPU is set to OO. This. is 
done for alt variations of BIAS except BIAS BY S» which sets the CPU 
‘register from SFU rather than from the FU register. 


BIAS BY wee sets the CPL register equal to 24 or to the vaiue in the 
specified register if it is less than 24. BIAS BY UNIT sets the CPL 
register equal to the FU register (4 for 44-bit decimal» 8 for 8=bit 
decimals or any other value Less than 16 for binary). 


If the TEST option is used the above actions are pecformeds and the 
next microinstruction is skipped if CPL has not been set to zero. 


BIAS 
cont 


EXAMPLE? 


BIAS BY F 


BIAS BY F AND CP 


BIAS BY UNIT. 


This instruction sets the CPL register to 24 or to 
the value of the Field Length CFL) register» if it 
is tess than 24.2 It atso sets the CPU register 
equal to the unit in the FU register. 


This instruction sets the CPL register to 24» to 
the value in the FL registers or to the vatue in 
the CPL register» whichever is the smatdest. It 
also sets the CPU register to the unit in the FU 
register. 


This instructton sets the CPL register equal to the 
length of the unit of the type specified by the FU 
register. It also sets the CPU register equal to 
one unit of the type specified in the FU registers 
ie@en &=bit decimals B-bit decimal» or binary. 


NOTE 


In att cases except UNIT» CPU is set to 1 
if FU Cor SFU) is 4 or 8% otherwise CPU 
is set to O-. If UNIT is specified» CPL is 
set directly to the vatue in FU. 


SES ERAT SSE MERE ANNO TON SiR Ratner het“ 


BRANCHe EXTERNAL | BRANCH EXTERNAL 


SYNTAXS 


BRANCHe EXTERNAL@*°"TO-"""tabel oo =>} 


SEMANTICS: 


This instruction transfers control to the external segment tocation 
specified by label. (Sees Segmentation.) 


Labet must he assoctated with a run time address that has a 
displacement from the SRANCH.EXTERNAL instruction of tess than 4096 
microinstructions. 


NOTE: If an externat segment does not exist because $NO EXTERNAL 
 * has been specifieds BRANCH-EXTERNAL is equivatent to GO TO. 


EXAMPLES 


Be eG HSE OO ~ 


BRANCH EXTERNAL TO EXTERNAL .SEGMENT.LABEL 


CALL | CALL 


SYNTAXS 


CALL et eet eee ewww nt abet «---¢>] 
7 s 
foo + Ca oe | 
i | 
fore = awe>f 


SEMANTICS: 


This instruction stores the address of the next microinstruction in 
the A stack» then branches to the location specified by fabei. 


The tocattion specified by the tabel say be a wmaxinum of 4095 
microinstructions away from the CALL instruction. 


EXAMPLES 


CALL MeIN.OUT 
CALL #ABC 


CALL-EXTERNAL CALLe~EXTERNAL 


SYNTAX:S 


CALL eEXTERNAL woe" tabel~ss-9> 4 


SEMANTICS? 


This instruction stores the address of the next microinstruction in 
the A stacks» then branches to the external segment location specified 
by Label. (See: Segmentation.) 


Label must be associated with a run time address that has a 
disptacement from the CALL-EXTERNAL itinstruction of tess than 4096 
nmicroinstructions. 


NOTE: If an external segment does not exists because $NO EXTERNAL 
has been specified» CALL.EXTERNAL is equat to CALL. 


EXAMPLE: 


CALLsEXTERNAL BEGINNEING.OF-LOOP.1 


CARRY | CARRY 


SYNTAX: 
CARR YooneceuYaennoaman ae sence w amen > J 
4 . 4 
jue powemeeemoeaey | 
| 4 
f--"9SUN wt se eone on >] 
4 t 
fr--DIFFERENCE <->! 
SEMANTICS: 


This instruction sets the Carry CCYF) register te either 0 or 1. 
CARRY 0 or CARRY 1 sets the CYF register to 0 or 1 respectively. 
CARRY SUM sets the CYF register to the vatue of CYL single bit. 


CARRY DIFFERENCE sets the CYF register to the value of the Carry 
Difference C(CYD) register: 


a 


{ X>Y 1 X=¥ AND CYF=0 9 X=Y AND CYF=1 § X<Y 1 


CcyYD # Oo § 0 | | 1 ‘41 


The CYD registers untike the CYL register is not conditioned by the 
CPL register. That ise all 24 bits of the X and Y registers are 
compared when setting CYF by the CYD register. The programmer  shoutds 
therfore» know what is in the highsorder position of the xX and Y 
registers when using the CYD register tf the CPL register is set to 
less than 24. 


8 =~ 13 


anteater one 


CASSETTE | CASSETTE 


ee 


SYNTAX: 


4 


CASSETTE etre ee2S TART 22 ec hem enna enon anew oma naan aaa mananm a> | 


fe“"STOPecs eevee cem cca mama sana cawsawaa>} . 
] § 
Poe--HHE N Xorwowowee (OL Yerress=>7 
| ' 


FoeaueNEQ Ye~-->} 


SEMANTICS: 


This instruction causes the system cassette tape to start or stop a 
READ operation at the next inter-record gap. 


The information read from the cassette is Loaded into the U register 
and remains there for a maximum of two clock cycles before the U 
register is cleared. 


EXAMPLE: 


CASSETTE STOP 
CASSETTE STOP WHEN X EQL Y 


CLEAR 
SYNTAX2 
{ Cw aces Baten en Deena ene ese ow J 
d | i 
CLEAR“<-" wemweconwereg i 5st OY WBF Fs etwas ae enna aon aa o> } 
a a 
f---scratchpad.wor d=--->8 
SEMANTICSS 


This instruction sets the specified register(s) or 24-bit scratchpad 


word(s) to zeroe 


The fotiowing may be cleared: 


register - . scratchpad.word 

A SOA 

BR ees @ 

CA CB *CC *CD CP CPU 3 SISA 

FA FS FL FT FU 

FLO FLD FLE FLF $08 

LA 8 tc LO LE LF ees 

TA T8 TC TD TE TF TAS . $158 


TOPM Cavailable on 81720 only) 
* CC and CO represent processor interrupts and ftags 


Each register clear takes one clock cycles each scratchpad word 
two clock cycles. . 


takes 


NOTES MOVE NULL TO register witl be generated for each register 


specified on B1710 systems. 


EXAMPLE? 


CLEAR S10A | 
CLEAR BR L CB $48 TOPM FU 7 


CODE «SEGMENT 


SYNTAX3 


CODE «-SEGMENT=<"-~-Label ----->3 


SEMANTICS: 


See Segmentation: CODE -SEGMENT 


8-15 


CODE .SEGMENT 


8 = 


16 


O aneeenal 


COMPLEMENT COMPLEMENT 


SYNTAXS 


a 


co MPLEMENT regi ster {i iterat jp ser ec cto ws aman aenes esse awanewae ice cween wins 6 


| | 
, § a § Cer eeec we ree wae cesmecaeeseeacee j | 
' 4 . t 4 
fonr--AND-o-cregister Cliteral)-----1 


SEMANTICS: 


This tnstruction COMPLEMENTs Cswitches the state of) the specified 
bit. By using the options» more than one bit in any one register can 
be complemented with the same instruction if ALL BITS are in the SAME 
4™BIT REGISTER. CSee also? SET and RESET.) 


The register may be any 4*bit source and sink Cdestination) register 
below: 


Ca C8 CC cD CCC and CD represent processor interrupts and ftags) 
FT FU 

FLC FLD FLE FLF 

LA L868 Lc LD LE LF 

TA T8 TC TO TE TF 

TOPM Cavaiabte on Bi720 only) 


It may also be the FL, FB, L» or T weatanets all bits must then be in 
the same 4~bit subfield. 


The literat has a decimal range from 0 to 3 for a 4"bit registers from 
0 to 15 for the FL registers and from 0 to 23 for the F&» Ls» and fT 
registers. 


COMPLEMENT | COMPLEMENT 
cont cont 
EXAMPLE: 


COMPLEMENT LDCO) AND L(13) 


LA LB LC LD LE LF 


tL # 0001 4 0010 § 0011 2 1000 1 0101 9 01107! before €123856) 1 
i 


j-cr7 wow enanees feces ww 1 oma me mf anwaaw jf sevens |i scones een ee 


L # 0001 @ 0010 # 0022 1 0100 § O10 @ 0110 8 after (123456) 1 


t q 4 ao4ay { i i 1 
Seo 6 ee ee eee SS sae S eS Ld ao] { ca ev es en ee Se ee ene snes EES ee eaweee 
0 3 4 7 8 li 6986315 16 17 18 23 
gi 


LOCO) <s"d4e"> £013) 


It should be noted that most registers can be adressesed in either of 
two wayss 


LA LB Lc LD LE LF 
©o 340 310 3 80123480 3 80. 3 4 


{ eanaaam aswaecnne lana nan lf eocanwnawan fewer eeaaa | oaoewcee cane] 


§ 0.223 1 & 7 4 Beeell § 1224.15 ¥ 16 19 4 20ee- 23 1 
t | tt 
f--> LEO) | LDCO0) <-"9 Yorr> L135) 
— or or or 
LACO) L(12) . LOC 1) 


&8=- 18 


COUNT COUNT 
SYNTAX: 
COUNT ee eF Arete UP 8 ees s ee ee sea econ enews enmaoananf Yoa( P| cece eceeaasenas> | 
| 4 — | | a 
i q #-"-AND FL DOWN-->! @ feliteral errress-=>§ 
| | an t ‘ é 
i T@"PONNe se we ewe recone nsec onance=a=> { €-BITS=>! 
| 4 a 
§ T"m-AND FleeeseYPssecenn|s é 
1 { a q 
| t--DOWN-->4 ? 
t i 
CMe FL eet UP eo cet et ceceanswemocnsaawanane> j 
a q { ‘ 
| f-"-AND FA DOHN-—>§ | 
4 t 
§--D OWN Ne coe wee sence emenasenscean> i 
{ q 
P--AND FAtoewee UPeaoreanf 
{ ; ( 
§--DOWN=-->1 
SEMANTICSS © 


This instruction increments or decrements the designated registers by 
the vatue of the literat or the contents of the Controi Paratteli 
Length (CPL) register. If the value of literal ts 0» the vatue 
contained in the CPL register is used. 


If the FA register is counted downs it may pass through 0 (Ciceer if 
FA=0 and is counted down by is it will be set to hex FFFF). If the FL 
register is counted downs it wilt not become tess than 0. 


If either the FA or FL register overflows» wraparound to or through 0 
wiil occurs e.g.e if either fis equal to the maximum vatue it can 
contain and is counted up by 1» it becomes equal to 0. 


The diteral has a maximum decimai vadue of 72. 


COUNT 
cont 


EXAMPLE? 


FA 


FA 


a 


COUNT FA UP AND FL OOWN BY 10 


# 0000 41 1001 4 1010 1 O111 # 1211 4 1011 4 before CO9A7TFB) ¢ 


few eeee joewnee {ow om @ j eaemames | oo eww of aavnuaae fl ww eononmanenaneasn | 


eo 7 @ 2 § we § om F om $1010 § Literal ¢ A a 


jawcece | mre ec fo om eee fesseon j oman oo} > Om am er oe jeaenencunanse2ananesn | 


# 0000 9 1001 8 1010 § 1000 2 0000 1 0101 @ after COFAGO5> ff 


SOO eS WEEK H A2S Be SRR SSHRAHHSSE SH WRESeBSOABAN AOE H OHS SOO aynevw ese 2ea ae ws 


FL # 0000 4 0000 § 0000 &@ 1000 4 before (0308) { 


@ == § |= F£ == 4 1010 4 Literai - A | 


FL @# 0000 4 0000 #@ 0000 3 0000 @ after €0000) | 


gS © 19 


COUNT 
cont 


nn re: 


FA is counted up by decimai 10 Chexadecimal A)» while FL is counted 
down by 8 to its minimum vatue. 


DEC | DEC 


SYNTAX3 


4 : | 4 
fee-Lliteralessewen=>y fom -TEST<->! 


SEMANTICS: 


This instruction decrements the contents of a 4*bit source and sink 
(destination) register by the value of the diteral or the contents of 
a 4-bit source register. The resuit is piaced in source.sinkeregisters 
the contents of source.eregister remain unchanged. (See aisos: INC.) 


The register may be any of the followings 


source.esinkeregister source.eregister 

CA CB *CC *CD sourceesinkeregister 

FT FU BICN 

FLC FLD FLE FLF FLCN | 

LA LB LC tO LE LF  YNCN Cavailable on 81720 onty) 
TA 8 Tc TD TE TF XYCN 

TOPM CavaiabLe on B1720 onty) XyST 


* CC and CO represent processor interrupts and flags 
The @iterat has a decimal range from 0 to 15. 


If the TEST option is used and source.sink.eregister underfiows Cis 
decremented beyond O» the smailest value it can contain)» the next 
microinstruction is skipped. If underflow does not occur or if the 
TEST option is not used» the next microinstruction is executed. 


NCTEs All 4@bit registers count modulo 163 es.ger if a register 
contains a vatue of 90 and is decremented by 2s it 
underflows to a value of 14. 


EXAMPLES 


DEC T8 BY 7 
DEC FLD BY LC TEST 


Be 21 


DEFINE . DEFINE | 
SYNTAX: 
DEFINE***-"identifier = esHs# ewan nnanmaw maaan # BS eoeouananeaaen> | 
. 4 | 
fee-estringe>4 
SEMANTICS: 
This dectaration assigns a name (Cidentifier) to a string of 


characters. Any subsequent reference to the identifier is replaced by 
the string. 


String may be a scratchpad name (24 or 4&8-bit)s a register names a 
literals a part of one instructions an entire instruction» part of 
which may have been previously DEFINEDs or emptye It may neither begin 
with a pound sign C#) nor contain any embedded pound signs. 


The entire DEFINE dectaration must be contained on one card» and ait 
DEFINES must be dectiared prior to any executable instruction. 


Nested DEFINES are atlowed up to 13 teveds. 


EXAMPLES 


DEFINE SOURCE.POINTER = S38 
DEFINE OP.REG = L# 

DEFINE TEST.OP = @8000000F 
DEFINE HINT = CCC3)# 

,DEFINE IGNORE.HALT = RESET HINT# 


LOAD F FROM SOURCE-.POINTER 
CLEAR OP.REG 

MOVE TEST-OP TO OP-REG 
RESET HINT 

IGNORE.HALT 


wNR HR MN 


8 - 22 


DEFENE.VALUE. DEFINE.VALUE| 
SYNTAXS - 
DEFINE VALUE@o""""""e-{ dentifier = Literal cece wn wecmmmmweeceeccwnean >] 
a i 
(-- t sese-literal-->1 
q 
{-= aa oa>j 
SEMANTICS: 


Se we eae oa am 


This instruction assigns the vaiue of the arithmetic result of the 
literats to the identifier. Any occurrence of the identifier in the 
program is replaced by its assigned vatue. 


DEFINE.«VALUE creates up to a 24*bit tditeral. vYatues less than zero are 
in 2*s complement notation and are 24 bits long. 


Previously defined identifiers may be used as Literals. 


The Literal may be a hex values a binary value» or a character used as 
two hex values. 


EXAMPLE 3 


3502 Z VALUE is hex 000050 
DEFINE B = AA +t ; Z% VALUE is hex 000051 
DEFINE C = AA > % VALUE ts hex 00004D 
OEFINE.VALUE FO3 = 2€1)900102 + 4 2 VALUE is hex 000006 


DEFINE»VALUE AA 


we il 


DISPATCH | | DISPATCH 


(available on B1720 systems onty) 


SYNTAXS 
OI SP ATCH aseewnl OCK°*** oom Em siwaaoawn ae aan Cnn wena ca aaaswaasonawea >| 
a ‘ ' 
i . t--<SKIP WHEN UNLOCKED=-=>8 i 
{ { 
frrorWR LT Eom ce ee ene enema weemannan name atenaeee >t 
{ . 
qo="RE ADw7*28 22 OD ee Os ee nea Sanu aenwvananma nomen > J 
a | 
f<-"AND CLEAR@<>% 
SEMANTICS: 


This instruction sends a message €e@egee an- I/0 descriptor address) 
from the processor to a device on an 1/0 port. 


‘Before sending a message to a ports the processor should first attenpt 
to gain control of the interrupt system with a DISPATCH LOCK. This is 
necessary because the interrupt system is shared by atl ports. 


DISPATCH LOCK Locks (marks as “in use") the interrupt system. If the 
interrupt system is already tockeds the next microinstruction is 
skipped. 


OISPATCH LOCK SKIP WHEN UNLOCKED Locks the interrupt system or skips 
the next microinstruction if the tnterrupt system is already unlocked. 


DISPATCH WRITE sends a 24-bit message to a porte Before a DISPATCH 
WRITE is executed» the L register must contain the 24-bit messages the 
seven Leastesignificant bits of the T register must contain the 
destination port Cbits 17°19) and channel numbers (bits 20°23). The 
contents of the L register are then stored in the Dispatch buffer 
(main memory locations 0°23)» and the port and channel numbers are 
transferred to a hardware register (Dispatch register) in the port 
interchange. The contents of the lL and T reyister remain unchanged. 


8 =~ 24 


DESPATCH DISPATCH 
cont cont 


SEMANTICS cont: 


DISPATCH READ transfers both a 24-bit message from the Dispatch buffer 
to the L registersr and the source port and channel numbers to the 
seven Least=significant bits of the T register. 


NOTE: If TC23) is found set after a DISPATCH READ and the source 
port is an I/0 multiptlexors a main memory parity error was 
encountered during the fetch of an 1/0 descriptor address 
or an I/0 descriptor» or during a RESULT SWA> operation. 
Consequentédys» the message transferred to the &t register 
will be the address #24 of the parity error. 


DISPATCH READ AND CLEAR does everythin a DISPATCH READ will do and in 
addition clears the Interrupt Condition CINCN) register. That is» it 
RESETs all INCN bits to zero. 


Oniy the Least-significant seven bits of the T register are invotved 
in any DISPATCH operation. 


If the SKIP WHEN UNLOCKED option is used with any vartant other than a 
DISPATCH LOCKs the next-micro instruction is skipped. 


8 = 25 


EMITTsRETURN.TO.EXTERNAL EMITeRETURN-TO}EXTERNAL 


SYNTAX: 


eennenw nan wa 


4 


EMIT«RETURN.TOSCEX TERNAL eee eemnm onan mwan>| 


SEMANTICS: 


This instruction causes the compiler to emit the common code necessary 
to get back to the main segment from the external segment. This code 
also includes the return code when the segment is exited for the tast 
time. (See? Segmentation.) 


8 = 26 
EOR EOR 


SYNTAX: 


EOR*--source.sink.register*"“WITH=""-"--sourceeregisters=*-2°°>3 
é 
ferent itera jwwanwaznecn>| 


SEMANTICS: 


This instruction logicalty EXCLUSIVE ORs the bits in a &=bit source 
and sink (destination) register with the value of the literal or the 
contents of a 4*bit source register. The resuit is ptaced in 
source.sink.registers the contents of source.register rerain 
unchanged. (See aiso: AND and OR.) 


The register may be any of the following: 


sourceesink.register source.register 
CA CB *CC *CD sources.sinkeregister 
FT FU | . BICN 
FLC FLD FLE FLF FLCN 
LA LB LC LD LE LF. INCN Cavailabte on 81720 only) 
TA T8 TC TD TE TF PERR Cavailable on 81720 onty) 
TOPM Cavaiable on 81720 onty) © XYCN 
XYST 


* CC and CD represent processor interrupts and flags 


The Literat has a decimal range from 0 to 15. 


EOR 
cont 


SEMANTICS cont: 


au rwwe wm @ nenaeaweaqa 
4 


TABLE 8=2 EGR Truth Table 


& - 27 


EOR 
cont 


§ Source & Sink 1 Literal t Source & Sink % 


{ Register 4 Source Register | Register 


; 0 @ E€OR 4 0 § Yields 1 ) 


jf weet eewcses ewes jee wacee loa senenaamea)] eas wewwawa joe avon ewawanan 


‘ 0 § EOR 1 1 4. Yietds 1 1 


: { roe wae weunsoesoawfomaaawa | woomae seen ue J oon awa af ec coencenescen 


i i 4 e0R ! 0 i Yields i 1 


§ oe ev ewes woean | ow ce enes |] en aewnmecananaj cons canna eraser asewan ee 


t 1 # §EOR 4 1 i Yields t] 


Qe BOO BSE ESE BOSE BEM H GCBWSPRA SCH D TADS AMS SE GARB SS SSOSSBS* EMSS GCSE SOS Oa 


EXAMPLE? 


EGR TB WITH 3 


SEC ees COB Vt SG £8 HS BE WENNER BHRBO BE SBOEHRBE © we GT w 


# TA # TR 4 To 4 TO 8 TE @ TF 4 


enna foeeeos J oeeawe fees awe jcceane J oanone jeanne jf or een een es ease ewan 


4T @ 0000 £ O10) 4 1111 2 0011 € COOL 1 0010 & before (05F312) 3 


Qwee jf we ew awef aconwas foescuof cceava)] eee s Joa eaaa fj eee aeneane as asouese |i 


( @ 7 42 0011 @ 2 4G | G w# § “= €£ EDGR €030000) t 


§ woof wna nwafeananes jana sen|owcnece] seaeanaf eres | osnocececae wa aaswaumae { 


& T # 0000 1 O110 € 1111 4 0011 2 0001 1 0010 4 after (06F312) 


EXIT EXIT | 


SYNTAX: 


EX[ Teter ececeece>] 


SEMANTICS: 


This. instruction returns program control to the cailing routine by 
causing the compiler to generate a MOVE TAS T0 A operation. 


The top of the A stack (TAS) is moved to the ADDRESS CA) registers 
which is used by the hardware togic as the address of the next 
microinstruction to be fetched. The stack is decremented automatically 
by the hardware after the move. 


NOTE: MOVE TAS TO A may be used instead of EXIT with the same 
result. 


8 = 29 
Nee tee trem ce 


EXTRACT EXTRACT 


RIA SrA 


SYNTAX3 


EXTRACToccarithmeticeexp BITS FROM YF CLiteral pore re cnn n cee enene | 
| | i | 
f{e-e-decilared. i G FROW Tasca nmn nan aamnuan> i fe=TQ-<«-| =>} 

§ i | f 
Pe-Cliterad }o-->! bon-T<-=->4 
: § 4 

b--X=->8 

| q 

t--y=->1 


SEMANTICS: 


This instruction isolates the specified bits from the T register and 
moves them to a destination register (L» Ts Xe Ye If a destination 
register is not specified» T is assumed. 


The vaiue of the following combinations may not exceed 24 bits: 


arithmetic.expression + ditaral 

CPL + Literat 

DATA-LENGTH of declared.widentifier 

DATA.LENGTH of dechlared.identifier ¢ Citeral 

DATAeLENGTH of deciared.identifier + DATA. ADDRESS of dectared.identi fier 


NOTES: 


Le If arithmeticeaxpression = O» CPL indicates the number of 
‘bits extracted. 


Ze If the starting bit for declared.identifier is not speci fiedr 
Its DATA. ADDRESS is used. 


8 = 30 


EXTRACT EXTRACT 
cont cont 
EXAMPLES 


a 


EXTRACT & BITS FROM 1020) TOL 


TA wt! |) TD TE IF 


T 2 0000 # 0001 4 OO1L 4 1000 41 1110 1 0100 2 before (0138E4) 1 


TC20) 


LA L8 LC ae) LE LF 


CL @ 1001 1 1110 2 0011 4 1001 @€ 1111 £ 1100 € before CLES9FC) 3 


wee coafowsaerafaan enwaj aseaae] ane naa j annua] SA onan annanan ane | 


tf 3 0000 #1 0000 4 0000 4 0000 4 0000 1 0100 1 after (000004) 1 


Register T remains unchanged white its four extracted bits are piaced 
in the L register. The bits are right-justifieds teading zeroes are 
added. 


NOTES EXTRACT 0 BITS FROM TC(23) TO a. destination register may be 
specifed» but the programmer must OR into the M register 
the number of bits to he extracted. Caution must be 
exerciseds however» when ORing into the M register: the 
machine hardware instruction requires the right-bit pointer 
for the extraction fietd» not the teft. The hardware also 
indexes the T register from 1 to 24» left to right» not 0 
to 23% the assembler performs this conversitone 


B= $1 


Ss emmenaaieemceat 


FA.POINTS | a FAsPOINTS 


SYNTAX3 


FA of GI NTS TOs"*2"""""arithmetic.expressiont*s*erere=>] 


SEMANTICS: 


This pseudocoperation does not generate any code. It merely informs 
the compiter of the current contents of FAe This information is then 
used when compiling the POINT constructs in the READ» WRITE and POINT 
instructions. 


The FAsPOINTS and POINT constructs are provided so that the user may 
symbolicatly reference the memory structures declared in a declaration 
statement. Such references will show up in a crossmreference Listing 
and can often result in automat tc code changes when the deciaration 
changese 


EXAMPLES 


DECLARE 
' OL STRUCTURES 
02 DATAsA BITC10)>» 
02 DATAs8 CHARACTER (20)>» 
O02 DATA.C FIXEDS 


FA-POINTS TO DATAA 

READ DATALENGTH CDATA.A) BITS TO X POINT FA TO DATA.B 
POINT FA TO STRUCTURE 

MOVE DATA.C TO FA 

WRITE DATAsLENGTH CDATA.C) BITS FROM Y POINT FA TO DATA.B 


FINI 


SYNTAX: 


FIND =< sess-seese>1 


SEMANTICS: 


This instruction signais the compiler 
has been reached. It shouid be the 
programe 


8 - 32 


FINI 


that the end of the input record 


last 


statement 


in 


the 


source 


GO TO | | GO TO 


SYNTAX: 


GO TG--= 20 os Gn OF On On OY am me oS On ar OH eof abel wanenane> 


je-- + moa>j 
§ i 
§--- - aon >f 


SEMANTICS: 


This instruction transfers control to the tocation specified by tabel. 


Label must be associated with aorun time address that has a 
displacement from the GO T0 instruction of less than 4096 
microinstructions. 


EXAMPLE: | ° 


GO TO SORT.ROUTINE 
GO TO -LooP.1! 7 
GO TO +LooP.2 


B= 3h 
HALT | HALT 


SYNTAX? 


HALT a2 Ob 9 OF OD em OE OD OOH DD oD OD OD em >4 


SEMANTICS: 


This instructton brings the processor to an orderly halt. The settings 
of the Console switches determine the register displayed. 


Pressing the START pushbutton on the system Consoie wilt cause the 
processor: to again begin executing microinstructions. If the STEP/RUN 
switch is in the STEP positions only one nicroinstruction is executed. 


8 = 35 


IF . IF 


SYNTAX 


FORMAT 13 CONDITIONAL PROGRAM CONTROL 


IFeerregister Cliteral Jeserrer cree esos meeTHEN=s-s--statenenteersee= >i 
! § i t 

§ fe" TRUES-->i 
' § i] 
4 §rFALSEw=>t 
é 

§ 


8 
¢ 
‘ 
é 
=-conditions=sc*ses-=> | 
{ 
| 
! 


i j <Cmwwnaceaae aj 


C--BEGIN@weest atement “END oo ccc we ence www ween en esesweocon sesceren> 


. | i Ce weno eceuece j i 
4 q | | 
I-"ELSE BEGIN“““~statement~---END@->4 


FORMAT 22 CONDITIONAL COMPILATION CONTROL 


¢ <ewnmeevncas 
a : | i] 
IFe-module.optionsss*e*err7""THEN INCLUDE BEGIN---statement=*-END=""-"=>>1 
t 4 i { 
@“ TRUE OSD] . . t 
i 4 t 
t-FALSEo>) a 
| 
| 
i 


{ 

.. ; 
1 {cee nen-- === 1 
( | f 


‘ 
t 
t 
t 
é 
‘ 
Q 
t 
‘ 
t 
P---ELSE BEGINe=-st at ement*@END wonton a nnn n en cecnwcwemenewennnn >] 


8 = 36 


IF IF 
cont cont 
SEMANTICS? 


FORMAT 12 CONDITIONAL PROGRAM CONTROL 


mw ae a on Led ae Gt Oo 2) me a ee a on aD 66 Gh G8 ae 8 4 wR we ewe ws 


This instruction tests a bit(s) for TRUE Cone) or FALSE Czero). If the 
test condition is met» either the specified singie statenent or the 
specified BEGIN/END statement(s) is executed. If the test condition is 
not met» a branch around the first BEGIN/END pair is takens and the 
ELSE BEGIN/END statement(s) is executed. (See also: COMPLEMENT» SET 
and RESET.) 


Logical operators are valid on the registers immediately following the 
IF> with the fottlowing restrictions: 


1) Alt registers togicalfy related must be within the same 4-bit 
group: IF T40) and 1T¢€3) ts valid» IF ¥¢€2) and T(4&) ts note 


2) Oniy two register elements may be dogicatiy related: IF 1(€2) 
or TCO) is valid» IF T€2) and T(1) and 140) is note 


3) NOT Logic may be apptied anywhere:- IF NOT € L€3) or NOT LO) 
) is valid. 


The register may be any 4*bit source and sink (Cdestination) register 
below: 


CA C8 CC cD €CC and CD represent processor interrupts and flags) 
FT Fu . 

FLC FLD FLE FLF 

LA LAOLC LD LE LF 

TA T8 Te TO TE TF 

TOPM Cavaiabile on 81720 only? 


The register may also be the FL» FB» Ls» or T register: ail bits must 
then be in the same 4-bit subfield. 


The titeradi points to the bit position which is to be tested. It has a 
decimal range from 0 to 3 for a &=bit registers from 0 to 15 for the 
FL registers and from.0 to 23 for the FBre L and T ragister. 


The condition may be any of the foltowtng conditions avaitabile froa 
the condition registers: = 


th 1 om eS a os Oh om ek 8 a ee a eR om ee oe oe oh eM gg Oh Be am OE a i Eo 


¥ seece~ = 
cee= ECL 
t--- NEQ 
i 


jo-- < 
t--" GRIT 
gwue > 


tere LSS 
i--- GEO 
im*- LEQ 


Y aweeee = 
fer EOL 
f~--=- NEQ 
7 


j--= < 
q-e-= GRT 
faae > 


fe-= £55 
f-"= GEO 
fwn-~" LEQ 


Fleeese=. = 
dere Eat 
i--- NEO 
t 


_ Gee a < 
i=-- GRT 
{eae > 


—d2=-. LSS 
de-- GEO 
fe=> LEQ 


ssa at | a i | 
ona >|] j--- Y naw y § i 
| 


a Pre | 
se2>1 i 
oo=>] | 
-->1 , 
o=>4 ‘ 
owm> i 

i 


Sotamesonmae () seenmunnnewn>| 
weet 4 i t 
=-->§ ie XX seo a 
| a 
ocacatecasen X reneenwannnn>] 
mom et i 
erent ‘ 
“a->4 ’ 
Seer { 
sso)! t 
f 


mem ANY. INTERRUPT CE eS Se Oe Ot Oe a ee ee > § 


i 
canneswananaaae {) sa acwancnnan>] 
“=>! i i t 
==<24 §== SEL. 2874 g 

a 
meme neon SFL ce eeeenoee=>1 
o-->1 ‘ 
cee>f i. | 
wanm>] : é 
oo->] " 
o<=>1 ‘ 

| 


CYD eee es cect erence se ean awsamusanse> |] 


CYL SA ONS SASSO HSLS HTT UHH OR eB eaaew © > | 


LSBX one Be Oe DUH enone anaenmasanaan >| 


LSBY Sean Vera Bass anesannaonnnunana manana > | 


LSUX See ema EN See Eeeemoneonnememan> | 


LSUY SASL H SCHR BHTRGOSOMESSSSHESa Bn anwanwae => § 


HSBX SAP AMNOT SH DSTA HU HGH ETE OMAHA a aw wm a> | 


LOCKOUT ee cer ese ere easasvrancweamanecanemaamaa >i 


HI.-PRIOGRITY SMacnss ene ONO SHocasnsonenawwe a> § 


INTERRUPT AeA saK THK MS Km ces > f 


NO.DEVICE SSSA AO SHH STH OCS OH awa saaaaae o>} 


a = Sf 


mA ea aaah wm ¢] SOs ae ween wes > J 


Borrow Out Levelt 
Carry Flip-Flop 
Carry Out Levet 
Least Significant 
Bit of X 
Least Significant 
Bit of Y 
Least Significant 
Unit of X 
Least Sianificant 
Unit of Y 
Most Significant 
Bit of X 


If : If 
cont cont 


SEMANTICS cont: 


Any combination of conditions that is contained in one condition 
register can be tested using AND/OR Logic if all bits can the tested 
for TRUE Con) or FALSE Coff). For example» the fottowing are vatid 
conditions: 


CYL AND LSUY 
CYL OR CYD 


Example: IF CYL AND LSUY TRUE THEN GO TO END 
IF CYL OR CYD FALSE THEN GO TO BEGIN 


If TRUE or FALSE is not specified» TRUE is assumed. 
Exampte: IF TOC2) THEN GO TO LABL7 


Register TD Branch To LABL7 


0101 NO (bit position two is OFF) 
1101 NO Chit position two is OFF) 
O1i1 YES @bit position two is ON) 
OOL1 YES Cbit position two is ON) 


Note: TDC€2) coutd have been referred to as (14) 


EXAMPLE? 


The fottlowing examptes itiustrate Format 1: Conditional Program 
Control: . 


IF X = Y THEN GO TO #A 
IF TBCL) OR T8C3) THEN EXIT 


IF LFC2) THEN 
MOVE X TOD Y 

IF FUC1) FALSE THEN 
COMPLEMENT TC10) , 

ELSE ~ 
RESET FLC5) 


B = 39 


IF oe | IF 
cant cont 


EXAMPLE cont? 


IF FLFC3) FALSE THEN 
BEGIN 
RESET FBC1) AND FBC3) 
CLEAR S1I4A 
END ; 


IF LACO) THEN 
BEGIN 
MOVE TAS TO T 
END ELSE 
MOVE FA TO T 


IF TOC€3) THEN 
MOVE L TO X 


ELSE 
BEGIN 
MOVE T TO X 
MOVE SUM TO X 
END 


IF LA = 14 THEN 
BEGIN | 
MOVE 512 TO X 
END 


FORMAT 22 CONDITIONAL COMPILATION CONTROL 


This instruction shoutd be used for conditional tncilusion of codes 
depending upon the setting of a user-defined» modute-option toggle. 
This module.option taggle is dectared and SET or RESET via a module 
option $ carde (See Appendix As MIL Comptter Operation.) 


Hore than one module.option toggie can be tested with the same IF 
Statement by using AND/OR Logic. If NOT is used in front of any 
moduleeoption toggie» that module.~option toggte is checked for the 
RESET state. If both TRUE and FALSE are omitted» TRUE is assumed. 
Note: A conditional inclusion-biock nay not be used to inctude or 
exclude a BEGIN statement when the associated END statement is not 
part of the block. 


8 = 40 


mammanel 


IF | IF 
cont cont 
EXAMPLE: 


The following are examples of conditienal inclusion of code: 


$ SET DEBUG» RESET TRACE 
$ SET TRACE» RESET 81700 


After processing these $ cards» the module options wilt be set TRUE or 
FALSE as follows: - 


DEBUG = TRUE 
TRACE = TRUE 
B1700 = FALSE 


IF DE3UG THEN INCLUDE 
| CALL DEBUG.ROUTINE 
IF TRACE THEN INCLUDE 
BEGIN 
CALL SAVE.REGISTERS 
CALL .TRACE.ROUTINE 
END 
IF DEBUG AND NOT 81700 INCLUDE 
BEGIN 
HOVE T TO X 
END ELSE 
BEGIN 
MOVE L TO X 
MOVE T TO SOA 
END 
IF NOT TRACE OR 81700 INCLUDE 
BEGIN 
MOVE L TO X 
MOVE T TO S1A 
END ELSE 
BEGIN 
CALL TRACE ROUTINE 
MOVE T TO X 
END 


Any of the preceding examples may be nested within any of the above 
BEGIN/END pairs up to a maximum of 15 tevets. That ts» at any given 
time during a compilation there may be at most 15 BEGINS that have not 
been paired with their respective ENDS. 


8 = 41 


INC INC 
SYNTAX? 


INC“--sourceesink.register““BY-""--~source.registersests es ssercosnan=>§ 
é . i ¢ { 
feeoliteralesecensoesf Pee HTESTS“>1 


SEMANTICS: 


This instruction tncrements the contents of a 4*bit source and sink 
(destination) reyister by the vatue of the literal or the contents of 
a 4*bit source register. The result is placed in the source and sink 
registers the contents of the source register remain unchanged. (See 
aiso: DEC.) 


The register may be any of the foliowing: 


sourceesinkeregister source.register 


CA CB «Cc *CD source.esink-eregister 

FT FU | BICN 

FLC FLO FLE FLF FLCN 

LA LB LC LD LE LF INCN Cavailabte on 81720 only) 
TA TB TC TO TE TF XYCN 

TOPM Cavatable on 681720 onty)d XYST 


* CC and CD represent processor interrupts and fiags 
The literal has a decimal range from 0 to 15. 


If the TEST option is used and  sourceesink.register overflows Cis 
increnented beyond 15» the largest value it can contain)» the next 
microinstruction is skipped. If overftow does not occur or if the TEST 
option is not used» the next microinstruction is executed. 


NOTE? ALt 4-bit registers count modulo 163 e.ge» if a register 
contains a value of 15 and is incremented by 25 it 
overfiouws to a value of i. 


EXAMPLE? 


INC LB BY 7 
INC FLD BY BICN TEST 


B= 42 


JUMP | JUMP 
SYNTAX: 
JUMP aveanwecnmaweFORWARD== ee eee errs | 
eo ao { 1 | 
f---BACKWARD=->23 im--Literat-->4 a 
{ . | 
fere[ O rte ew emewcrnuaseece!| ghel ewer canaaea> i 
| A 
j--- + o-=>] 
i ‘ 


{cme os oa>} 


SEMANTICS: 


This instruction transfers controt to the designated tocation. 


The address of tabel is timited to a maxisun relative displacement of 
plus or minus 4095 microinstructions. 


The literal has a decimat range from 0 to 4095. 


if titerat is not specifieds FGRWARD/BACKWARD causes the compiter to 
generate a JUMP instruction with a dispiacesent of zero and 4a 
direction sign of pius or winus. This is to facilitate ORing the 
actual displacement inato the the M register prior to the execution of 
a JUMP instruction. 


EXAMPLE: 


JUMP TO +LOoP.1 

JUMP TO END.OF.-CODE-LABEL 
JUMP FORKARD 12 

JUMP BACKWARD 
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se comsthmaeiiicerumnasesnen aiaeeainteml 


LIT | Lit 


manana 


SYNTAX: 


em mr iw wm 


me wo ee “MO0VEee----Literal TOsse22 eu $i nkeregi st Qf cS eeneeeen aaan> 


i | i | 
PermeL[Tor~>) f{---scratchpad.wor der=<-=->4 
SEMANTICS: 


This instruction moves a literal to any sink <€destination) register 
Cexcept the 4 register) or to any 24-bit scratchpad word. (See aidiso: 
MOVE.) 


The diterat may be any decimat integer from 0 to 16777215» a 
hexadecimai number frog 2302 to aFFFFF2s» a binary number from 2€1)02 to 
SCLILILLELIALLTALLLALILILLALLG» or a character string up to three 
characters in length. Leading zeros are not required unless the actuat 
vaiue of the Literal is zero. The vatue of the Literal should not 
exceed the maximum vaiue that the sink register can contains if lass» 
the zero fiti occurs. 


Literal moves to a 24"bit scratchpad word generate MOVE titerat To TAS 
followed by MOVE TAS TO scratchpad-word. 


PROGRAMMING NOTE 


It is recommended that the MOVE instruction be used 
instead of LIT. 


EXAMPLES 


MOVE 12 TOL 


4 LA € LB @ tO 1 UD &@ LE 4 LF 8 


same J ooanmane jfouwnaae jee aaa jlewsevecfaacnanajauaane § eee enn wave eoeseaee 


tL t OO11 ¢€ 0000 § 1001 4 1010 4% OOO1 4&1 0011 4 bHefore €309A13) 1 


jewe feos aeajacenna {7-7 wena fanaa enr]l onene ae] ooocwee Jeevan ecoanneanaane 


i i. =e ¢ ee. 2 ee: ose oe ee: Eee 6 OE | 


Gene fe ommne jon naes Jonson | acaenons sneaenwafaenaanne Je onowon anes aamnane § 


ft § 0000 § 0000 4 0000 4 0000 7 0000 £ 1100 4 after (00000C) 1 


Rm BH ONE BOSSE OED Oe SH OM Sw SMES EE BHT SOO DMAENS BBG wW ww Owes Oe 2 Oe SS oe oe 


LOAD ya LOAD 


SYNTAX? 


LOAD F FROM@""""double.scratchpad.word2ece=>§ 


SEMANTICS: 


Se mma emma 


This instruction moves any 48-bit double scratchpad word (€S0.e.515) to 
the Fietd {(F) register. 


NOTE: The compiter witt generate two MOVE instructions for 81710 
systemse ms 


EXAMPLES 


LOAD F FROM $11 


8 = 45 
LOADeMSMA LOADeMSMA 


Cavailable on 81720 systems onty) 


SYNTAXS 


LOAD eHSN Ase esecenan START eeaemamonmanen> ] 
‘ 1 
d=-"STOPs7e->4 


SEMANTICS: 


This pseudo-operation causes the compiter to either start or stop 
prefacing att emitted microcode with the first 16 bits of a MOVE 24 
BIT LITERAL TO WSMA instruction. 


The above action is required when a microprogram is to be toaded into 
control memory from a cassette tape while the system is in the TAPE 
modes. The action of the hardware white in this mode is as fotlows: 


#READLOOP 
READ 16 BITS FROM THE CASSETTE TO THE U-REGISTER 
MOVE U TO M 
IF M = FIRST HALF OF 24°BIT LITERAL MOVE» THEN READ 16 8ITS 
FROM THE CASSETTE TO U 
EXECUTE THE MICRO“OPERATOR IN M 
; CIF M=a9D002=MBVE 24-BIT LITERAL TO THE CONTROL MEMORY 
HORD ADDRESSED BY THE A@WREGISTERs THEN Us, WHICH NOW 
CONTAINS THE ACTUAL MICROINSTRUCTION» IS MOVED TO 
CONTROL MEMORY ADDRESSED BY THE A“REGISTER AND A 1S 
INCREMENTED BY 1) 
IF M = CASSETTE STOP THEN 
STOP CASSETTE AND HALT PROCESSOR 
ELSE > 
JUMP TO -READLOOP 


No statement between LOAD.MSMA START and its corresponding LOAD.MSMA 
STOP may reference any tabet which has not been dectared prior to the 
LOAD«MSMA STOP. 
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LOADeMSMA | LOAC.MSMA 
cont ; cont 


EXAMPLE: 


The fotlowing source code could be used to enable a microprogram to be 
loaded from a cassette into control memory» beginning at controt 
memory address zero: 


MOVE 0 TO A 
SEGMENT ANYNAME AT 0 
LOADCHSMA START 


CMicroprogr an) 


LOAD*MSMA STOP 
MOVE 0 TO.A 
CASSETTE STOP 
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- LOAD.SNEM | 7 LOAD.SHEM 


SYNTAX: 


i i 
i<--STOP==-=>4 


SEMANTICS? 


This pseudo“instruction causes the compiter to either start or stop 
appending each microinstruction with the following instructions: 


MOVE 24 BIT LITERAL TO X 
WRITE €25) BITS FROM X 
WRITE 16 BITS FROM X INC FA 


These instructions are required when a wicroprogram is to be toaded 
inte main memory from a cassette tape while the system is in the TAPE - 
mode « 


EXAMPLE: 


MOVE £096 TO FA % START ADDRESS 
LOADeSMEM START 


(aicroprogram) 


‘LOAD.SMEM STOP 
CASSETTE stop 


NOTE: The FA must start at a mod 32 vatue. 


MACRO MACRO 


SYNTAXS 
§ Cee wnenwaans 
q 4 
MACRO macrosident ifiercs--s-c tte en mene mceeeses = om=statenenteo> # 7o>4 
i a 
fC pl jeeecrescnanana>| 
i | 
f--Cip2sfpsresefp7)-7>! 
SEMANTICS: 


This dectaration assigns a name (macro.eidentifier) to a series of 
statements and deciares any formal parameters (fp) which say be used 
in the macro definition. Any subsequent reference to macroaeidentifier 
is repiaced by the actual parameters tin the reference. 


The actual parameters used in the reference to a macro aust be. singte 
identifiers and must not not contain embedded btanks or special 
characters. The one exception is that an actual parameter could be a 
DEFINE identifier and therefore could contain an embedded dash. 
Howevers the DEFINE identifier itsetf would then tave to define a 
valids actual parameter. For examples X» 3» H8OI1F» and TQ are vatids 
actual parameterss but 3 TO X and € are note Actual parameters may not 
be omitteds as with formai parameters» they sust be enctosed in 
parentheses and separated by commas. 


The macro declaration must be contained on one fine and must be 
terminated with an equal sign (=). ; 2 


The macro defintion must then follow with one statement per Line. The 
last statement must be.terminated by a pound sign (C(#)% for this 
reason» a MACRO must not itsetf contain a pound signs. A MACRO may 
reference another MACRO or a DEFINE which has been previously declared 
but must not be recursive. 


Att MACROS must be dectared prior to any executable instructions. 


68 = 4&9 


MACRO . . MACRG 
cont | | cont 
EXAMPLE: 


The dectaration 


MACRO WRITEMCWRITEML® WRITEN2s WRITEM3)= 
XCH WRITEML F WRITEML 
WRITE 24 BITS FROM WRITEN2 WRITEM3 FA AND DEC FL 
XCH WRITENML F WRITEMI# 


when referenced as 
HRIYFEMCSQO*» X» INC) 


resuitts in the reference being repiaced by the following in-line code: 


XCH SO F SO 
WRITE 24 BITS FROM X INC FA AND DEC FL 
—XCH $0 F SO 
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MAKE «SEGMENT. TABLESENTRY MAKE .SEGMENT. TABLE SENTRY 


SYNTAX: 


MAKE «SEG MENT. TABLE «ENTRY soso mene ne nnn en nn ewww mnwennn> 
: = ‘ 
dm--VALUE Literal~-->1 


SEMANTICS: 


This instruction causes an entry to be written to a segment tabte 
which connects tabeled segments with their sequence number. This 
facilitates the creation of the segment tabfe required for normal 
state segmented execution. (See: Segnentation. ) 


NICRO | MICRO 


SYNTAX: 


MICRO Seer eemnm Liter al ence nenwew nm ann> | 


SEMANTICS: 


This instruction places a 16“bit constant in tine. The programmer is 
responsible for providing any protection that may be needed to prevent 
a MICRO from executing: Therefore this - instruction should be used 
rarely. 


The Literal has a decimal range from 0 to 65535. 


EXAMPLE 


THIS PLACES A HALT MICROINSTRUCTION IN LINE 
THIS 15 EQUIVALENT TO “MOVE @AAQ TO L™ 

THIS IS EQUIVALENT TO aFeF2a 

"HI® = ac8cg9a 


MECRO 2000128 
MICRO @83AAa 
MICRO "22" 
MfCRO "HI" 


HWM HM NM 
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MoMEMORY -BOUNDARY MeMEMORY-BOUNDARY 


{available on B1720 systems only) 


4 


SYNTAX 8 


MeMEMORY BOUNDARY = *""" oH ININUHO meter eren>y 
( i 


Pmm MAXIMUS =>] 


SEMANTICS: 


This instruction sets the M.MEMORY boundary within the IP8 
CInterpreter Parameter Block) of a HIL program. 


HINIMUM speci fies that the program wiil be toaded into M=-4%emory at the 
current code address. . 


MAXIMUM specifies that the M="Memory toading witl stop at the current 
code address. 


B= 53 
i 


MONITOR _ 2% MONITOR 


ee NE 


SYNTAX: 


MONI TOR=“-e-dit eralee--->) 


SEMANTICS: 


This instruction emits the monitor micro-operator with the titeralt 
occurrence identifier. (See aiso Appendix 8: HWONITOR-.) 


The literat has a dectmal range from 0 to 255. 


EXAMPLE: 


MONETOR 5 


a7 54 


HOVE | MOVE 


SYNTAX3 


MOVE ="SOUr CAE g 8888 Te Be ew eae anamonsamamomae Tem sourle. stnke reg-- ->j 
4 


| | 
§-scratchpad. wor de et eeermenmnaouce mance] f-scratchpad.word=>! 
a a 
“ADDRESS Clabel.eref J eeeceesesceccaane=>j 
a ‘ 4 
t 1 a 
| f- ¢ ““-arithe.expe>! 
| q | | 
| im = =>] ; | 
| | 
Par ith OX pert ee Stee set seems mnmmamonn >) 
{ . § 
§-“SEGNENT. COUNT oo ee cece esc s re meme mwoen> | 
i | 
§ “HEX. SEQUENCE NUMBER =< seen nweenewnmnn>| 


i ‘ 
- $9 CODE. SEGMENT NUMBER @@ orem owen wnmnwnan>] 


SEMANTICSS 


This instruction copies the specified information into a source and 
sink Cdaestination) register or scratchpad word. 


ADDRESS (iabel.ref) is a literal vatue equal to the code address of 
the tabel reference. 


SEGHENT.COUNT is a titeral value equait to- the number of times a 
segment statement has occurred. 


‘HEXeSEQUENCE NUMBER is a titerat vatue equat to the tast six digits of 
the source statement sequence: nunbder. 


CODE.SEGMENT.-NUMBER is a titeral vatue equat to the current code 
segment number. 


HOVE 
cont 


8 = 55 


MOVE 
cont 


SEMANTICS cont: 


ae eb oY ah oe an aE OS ae ees 


The foltowing are restrictions on an S$ -Menory Processore 


If ADDRESS or aritheexp has a value greater than 255» and 


le 
sources.sinkereg is CP» the move wilf not take place. 
Ze If source.reg is Us source.sinkereg may not be TAS» M» or Ae 
3e If source.reg is A» CPs Ms or DATA» sourceesinkereg may not 
be a 4-bit register. 
be ‘If source.ereg is SUM or DIFFse source.sink.reg may not be CMND 
‘ or DATA. : . 
The foltowing are restrictions on ooth an S*Memory and M=-Memory 
Processor. : 
1. Hhen source.ereg is DATA» sourcessinkereg may not be DATA or 
Ze When sourceesink.reg is Me the operation is changed to a 
BIT“OR which modifies the next microroperations it does not 
modify the instructions stored in momory. In tape mode no 
BIT“OR takes place. A literal value generated from ADDRESS» 
aritheexp»s or SEGHENT.COUNT may not be moved to the 4 
register. oe 
EXAMPLES 
MOVE X TO ¥ 
MOVE 48 TO SIA 
MOVE ADDRESS C# GLOP) TO T 
MOVE 10 TO TA 
MOVE S$12A TO S10B 
MOVE ADORESS (BLAH) # 16 * 8 --1 TO FA 
MOVE SEGMENT.COUNT TO T 


MOVE 


CB1+ 


(3*10)"1)/2 TO Y 


8 - 56 


onan 


NOP | NOP 


SYNTAX: 


NOP ee ee ecw anesoereane o> g 


SEMANTICS: 


This NO OPERATION instruction does nothing except use one clock cycle 
and take up one word of control or main memory. 


8 - S7 
NORMALIZE . NORMALIZE 


SYNTAX 3 


NORMALI Lesser err es =r = pier 


SEMANTICS: 


This instruction shifts the contents of the xX register teft wuhile 
counting the FL register down until either the sost*significant bit of 
X (determined by CPL) equails 1 or FL equals Of If the mostsignificant 
bit of X is adready 1» or if FL ts already O» then no shift takes 


piace. 
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vhnarearari 


OR OR 


SYNTAX: 


& 


OR“--sourceesinkeregister**“HITH*=""="=“source.registersecsee>>i 
{ t 
gfe--]t iteral eres crweaa>| 


SEMANTICS: 


This instruction is used to logically OR the contents of a 4=bit 
source and sink Cdestination) register with the value of the titerai 
or the contents of a 4°bit source register. The result is placed in 
source.sink.eregisters the contents of source.register ramain 
unchanged. (See alsa: AND and EOR.) 


The register may be any of the fottoning: 


source.esink-register sourceeregister 
CA ce *Cc *CD . sourceesink.register 
FT FU BICN 
FLO FLD FLE FLF FLCN 
LA LB LC LD LE LF ‘INCN Cavailabte on 81720 onty) 
TA TB TO TO TE TF PERR Cavaitabte on 81720 aniy)d 
TOPM Cavaiable on 81720 only) XYCN 
XYST 


* CC and CD represent processor interrupts and ftags 


The literal has a decimal range from 0 to 15. 


OR 
cont 


SEMANTICS cont: 


TABLE 5-3 OR Truth Table 


# Source & Sink 4 Literal i Source & Sink ! 
| Register 4 Source Register | Register | 


J eee se qa ene ear es | ema cnawrasc an wmonme s2manaenestaues loss aas eenwcacane j{ 


t 0 | 1 oR a 0 4 Yieids i 2 ‘ 


i 1 i oR 4 0 { Yields 1 1 { 


§ ean ewan aqwaanawanm | oom are § au evavcocnsens J wscenoemua loose wea aaa anae jf 


i 0 @# OR 1 i §& Yields 1 1 ] 


§ wea we eevereeeon j eecene ji enenasnesmaan |] snaecnanaane j a2». aa naaunawn nae f 


4 ij * aq or f 1 § Yields 1 1 ¢ 


EXAMPLE: 


OR TB WITH 3 


@ TA & TB & TO 8 YO 4 TE & TF 4 


swan] ecenenn i seman jw am maw | seuawanjaneoanajunnnene jf anno ena nea aneaeunnea 


4 T # 0000 7 O101 1 1111 42 0011 2 0001 1 0010 & before COSF312) 4 


{ --=-{ auewoam { nonnes jonanne janaawe j esannwaloecacee Jl unoecasaeceasnanwaan j 


i fo oe7r £ 0011 8 #7 GF k= FGF = FG om GO Literal q 


Jo ee [oowene{ evecee jo-=-2 eaajencacams swaeeanlaanoan Jeanananannasacunann a j 


17 4 0000 3 0111 4 1111 £ 0011 € 0001 4 0010 § after CO7F312) 1 


8 = 60 
OVERLAY OVERLAY 


{Available on 81720 systems onty) 


SYNTAX 


QVERLAY eet eewecaeceesas samme > | 


SEMANTICS: 


This instruction overlays control memory from main memory. S6efore an 
overlay is initiated the L register must contain the first controt 
memory overtay address» the FA register must contain the beginning 
sain memory address» and the FL register aust contain the Length in 
bits to be overtayed. Overtay wiil continue until the Fi register 
equals 0 or the A register is out of bounds. If the A register goes 
out of bounds» FA contains the address of the next microinstruction in 
gain meaorys FL contains the tength in bits of unfetched data. 


' The action of the hardware executing this instruction is as foltous: 


MOVE A TO TAS 

MOVE t TO A 

READ 16 BITS TO L INC FA AND DEC FL 
MOVE L TO CONTROL MEMORY ADDRESSED BY A 
INC A 

TEST FL=0 OR A OUT OF BOUNDS 

NO LOOP TO READ EVENT 

YES END INSTRUCTION 
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PAGE PAGE 


SYNTAX:3 


4 


PAGE sce ee et eanwocensaen > 4 


SEMANTICS: 


This instruction causes the source listing to skip to the top of a new 
page at compile time. Code is not generated. 


POINT POINT 


SYNTAX: 


POINT FA TO-"""=--arithmeticeexpression*---<->4 


SEMANTICS? 


This pseudo-oporation causes the compiler to generate an instruction 
that adjusts the value of FA to the value of the arithmetic 
expressione 


Prior to the execution of this instructions the compiler must have 
been given some knowledge of the contents of FA. This can be done via: 


MOVE arithmetic.expression TO FA 
or 
FAePOINTS TO arithmetic.expression 


FA will be adjusted by up to 144 bits as a result of this command. (CA 
warning message wiii resuit if the adjustment is osgreater than 72 
bits}. (See also: READ and WRITE.) 


EXAMPLES 


DECLARE 
O1 STRUCTURES 
O02 DATAsA BITC10)> 
02 DATAsB CHARACTERC20)» | 
02 DATA.C FIXED3 : 


FAePOINTS TO DATASA 

READ DATAsLENGTH CDATAeA) BITS TO X POINT FA TO DATA.B 
POINT FA TO STRUCTURE 

MOVE DATA.C TO FA 

WRITE DATASLENGTH CDATA.~C)) BITS FROM Y POINT FA To DATA.8 
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PROGRAM.LEVEL . PROGRAM.LEVEL 
SYNTAX? 
i. 1 
PROGRAM «LEVEL -o-=-"==="charactersstring"e-cen-eeennne=>t 
| ‘ | ‘ 

"TODAYS .DATEseoeseoe>] 

| “ose 

bm TODAYS«TIMEt weer no dd 
SEMANTICS: 


This instruction places forty characters of information into the 
PROGRAMeLEVEL Location of the I1?3 CInterpreter Parameter Block). 


If the TITLE statement is unusede the title headings of the prograa 
tisting wild reflect the PROGRAN.LEVEL informatton.— 


EXAMPLE 


wan Hy ae a es 


PROGRAMeLEVEL “THIS 15 A SUBHEADING" CAT TODAYS.TIMNE 
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eet: argon: 


READ | READ 


SYNTAX: 


a 


READ<"--45ML To Xenenaa AOSSSSCSHHAASSH TOM SSK Sena seen aseanensanananmaa> f 


i ; 
foe en eee ree mee teem ce ewe en rene I nn nae Kone enennenwnen ad 
‘ 7 oo 1 ‘ ' ‘ t 
feeLiteral----BIT-"->1  4-REVERSE=>1 iecye=>1 ‘ 
‘ i i ‘ ) 
W--BITS~->1 In-T-->¢ a 

a ' i 

t=-L==>1 ‘ 
1 

i 

‘ 

‘ 


t 
t 


feo wsaow) NCwercF Acree Oe OE OOS ONT SVWSHAAAARBRSERGeAHATDETDHH ADO SHBBAe BS) 


i ‘ i 
(on FL ocr nnnneee=>t 

t t 

| t--FA AND DEC FL=~>! 

7 ‘ t 


me fEC reno fF Aown cs a See es ie ce ee 


a 
i 
{ 
t 
t 
4 
a 
i 
i] 
f 
t 
i 
t 
t i 
t ] 
i i 
| t 
f te-FL AND DEC FAr=>§ © i 
f 
§ i 
‘ i i f 
i fe=Fl-sserereresee> i f 
t t i i { 
: fe--FA AND FLoe<er>) a 
a t a ] 
q @~-FL AND FAcerorn>] { 
| a a a 
‘ fee-FA AND INC FL“<>1 i 
t i i i 
| Q@e--FL AND INC FAwo>§ i 
a ! 4 é 
| f--FA AND DEC FLe->] t 
t i { { 
1 t--FL AND DEC FA~~>% i 
d i 
{ } 


“-POINT FA TO airthmotic. expressionec= eeeeceanceosaemnan=> 


6 = 65 


avec remmaiat 


eat 


RE AD | | READ 
cont — cont 
SEMANTICS: 


An M=Memory READ CMSML TO X) instruction reads to the XK register the 
16 bits in M*Memory pointed to by the contents of the L register. The 
contents of L must be modulo 16. This facitity is not avaitable on 
S“Memory Processorse 


An S-Memory READ enstruction paads (osu 0 to 24 bits of information 
from S“Memory into one of the atdowable sink Cdestination) registers: 
Xr Yr T» er | 


If the titeralt is zero or is not specifieds the field length is given 
by the contents of CPL. The read data will be right justified in the 
selected sink register. If the field length is zero then Xe Yo Tr or L 
wiii be set to zero. 


Normally» on an S~Memory reads the contents of the FA register point 
to the first bit of the fietid to be reade If the REVERSE option is 
used» the contents of the FA register point to the last bit ¢ i of the 
fietd to be read. The sink register receives the contents of this 
fietd as if it had been read in a forward direction. 


INC/DEC adjusts FA/FL by the field length after the operation but in 
the same microinstruction. 


POINT FA adjusts FA by up to 144 + field length bits after the 
operation. (A warinig message will be issued tf the adjustment is 
greater than 72 + field tength bits). The POINT FA option can be used 
onty if titeral BITCS) is specified and is greater than Q- (See atso: 
FAsPOINTS and POINT.) 


EXAMPLE? 


READ MSNL TO X 

READ 24 BITS TO X 

READ TO Y INC FA 

READ 2 BITS REVERSE TO T DEC FA AND FL 
READ REVERSE TO L INC FL 

READ 10 BITS TO FT POINT FA TO 100 
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a eat et a 


REDUNDANT «CODE | } | REDUNDANT-CODE 


SYNTAX: 

REDUNDANT eCODE@<==<STARTo-oese===> 
i. 4 
i-=-STOP“=>1 


SEMANTICS: 


ane we to me ow oF 


This instruction causes the compiler to ‘duplicate each micro. [It is 
usad to faciditate loading programs te memory. 


a om come 4 
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RESERVE SPACE RESERVE.SPACE 


SYNTAX3 


q 


SEMANTICS: 


This instruction causes the compiler to emit a sufficient number of 
NOP*s Ct.2er 300009) to allow for the number of bits specified by 
arithmetic.expressione 


The actual amount of space reserved wili atways be MOD 16% therefore 
up to 15 bits more than that specified by’ the arithmetic.exprassion 
may be reserved. 


EXAMPLES 


DECLARE ITO.DESCRIPTOR BITC168)5 


DESC.LOCN 
RESERVE.SPACE FOR DATAsLENGTHCIO.DESCRIPTOR) BITS 


RESET RESET 


SYNTAX: 


RESETeee*%"2="regi ster ({ iteral ) etc ee ae Ce wna ewan econ ae 2e aes e2neasecoceun a> | 


i i i a 
S-NOT«>] | J <ee comm ames cemaacas ween emaaaee } | 
t 4 a 63 
fo---AND-"----"-register Cliteral)-->3 
ae | | 
2“NOT=>4 
SEMANTICS: 


This instruction RESETs Csets to zero) the bit specified by the 
literal into the register. By using the options» more than one bit in 
any one register can be reset with the same instruction if ALL BITS 
are in the SAME 4&-BIT REGISTER. (See also: COMPLEMENT and SET.) 


The register may be any 4*bit source and sink (destination) register 
below: 


CA CB CC Cb CCC and CD represent processor interrupts and fiags) 
FT FU 

FLC FLD FLE FLF 

LA LB LC LD LE LF 

TA TB Te TO TE TF 

TOPM Cavaiable on B1720 only) 


It may also be the Fl» F8s Ly» or T register: all bits must then be in 
the same 4-bit subfield. 


The literal has a decimat range from 0 to 3 for a 4"bit registers from 
0 to 15 for the FL registers and from 0 to 23 for the FBe tr» and fT 
registers. 


& - 69 


RESET RESET 
cont cont 
EXAMPLES 


RESET T€0) AND TAC3) 


TA T8 TC TD TE TF 


YT © 2411 4 1010 @ 1100 4 1110 @ 1001 § 1001 1 before (FACE99) 1 
{ 


Gf enceome | meanseme a | ao wacom] wouvnma ] sanwaaefoungun = i Su nan eann anaes 


F 4 02110 € 1010 4 1100 4 1110 $ 1001 § 1001 1 after (€6ACE99) 2 


iat oa | a i ‘ 
Oo #8 13 4 78 11 15 16 17 18 23 
'o3 7 | 


TEOV<e"s Pom m>TAC3) 
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Sora NA — 


ROTATE | ROTATE 
SYNTAX: 


4 


ROTATE** ee" To-"LEFT BY-----literal BLY $e te cree eee em ammawanmeanen)>j 
i | 


1 ft ‘ 
t ‘ — PseeCPLascseserne>]  i-°TO register-->I 
i é i i 
‘$ t--RIGHT BY Literal BITS=<<->1 i 
i i 
1 : | 
Jone Xecewowesocon| EFT oseoanpys=eeiiteral BITS*sss+s"=>1 
‘ 4 1. a 
goon Yoro>t b= --RIGHT“->3 
a 4 
bene Xoo] 

SEMANTICS: - 


See. SHIFT/ROTATE T and SHIFT/ROTATE X/Y/XY. 
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S eeduomeeenatntanunmanaeneneall 


SEGMENT SEGMENT 


ene 


SYNTAXS 


SEGHENTe@“""“NEWSEGMENT 22D ee wD en ee Cher Ob me oD a ee SHOOT HHODe SHOBANBDOANSPew mamas > f 
i st f t { 
feed abadwrrrem=>4 Gr rATow--=-ANDRESS CLabei) oanes>| 

a | 
ie"literate<9<-ss--=>% 


Note: The titerat must be MOD 16. 


SEMANTICS: 


See: Segmentation. 


a ~~ © Ee 


[hth ir eee en tee *te R 


SET. SET 


SYNTAX 


SE Tere ere=ee"register TO CI LGhal eT eess SS een eee ea eeesse ees sense ss sss > 4 


A 14 ‘ 
A-NOT=>1 i-register Clit er ai perce en ccm w ww emee cea anor emowenen> | 
a t 
§ { < eae cwansannamaanunanaasuwaaunanom j | 
& § $ ¢ 
t= "ANDeo@eee""register (Literal)-->1 

4 i 

I-NOT?>4 

SEMANTICSS 


This instruction SETs the register to the vatue of the literal or SETs 
(bit=one) the bit specified by the titeral into the register. By using 
the options more than one dit in any one register can be set with the 
same instruction if ALL BITS are in the SAWHE 4-BIT RESISTER.- (See 
also: COMPLEMENT and RESET.) 


SET register TO diteral: The register may by any 4*bit source and sink 
(destination) register listed belon. 


CA CB CC CD CCC and CD represent processor interrupts and flags) 
FT Fy , 

FLO FLD FLE FLF 

LA LB LC LD LE LF 

TA TB Tc TO TE TF 

TOPH Cavattiabie on B1720 systems onty) 


It may also be the CPU register. If CPU is used» the titeral has a 
decimal range from 0 to 33 otherwise the titeral has a range from 0 to 
15. | 


SET register (literal): The register may be any 4*bit source and sink 
register listed above. It may aiso be the Fle FBr Lx» or T register: 
all bits must then be in the same 4-bit subfietd.e. The titerat has a 
decimai range from 0 to 3 for a 4*bit registers from 0 to 15 for the 
FL register# and from Q to 23 for the FBe L» and T registers. 


G = 75 


SET SET 
cont | cont 


EXAMPLE? 


SET TA TO 3 


TA. TB tT ~=©TD- TE TF 


T @ £1121 9 0100 § 01012 1 0110 € O111 8 1000 1 before (F45678)3 1 


few eanas | wewcen fowwe ane fonwssanjouunes] aaunuan jan awaascwasa euaae F 


T 9 00112 ¢ 0100 $ 0101 2 0110 § O1141 @€ 1000 & after €345678) 1 


SET TCC2) AND TCI1) 
TA TB ‘Te TO TE TF 


Owe ED OS SOM BEEK SESS BH OE HPS HLSSE SHWE O HC SEOHEBAEASOe SESS BSE KMWOBSOSTSE 8 SFOS seme ee 


T # 0001 £ 0010 4 0000 1 0100 4 0101 # O110 & before (120456) 3 


§ seen ne] wacnne joe onan ds en waae lon anne down nanm | enon ewawemananuoe § 


T €° 1001 $€ 0010 # 0011 2 0100 4 0101 3 0110 f after (923456) i 


ai 
TOC2) <ewster> TCL) 


B - Th 


SHIFT/ROTATE T | SHIFT/ROTATE T 


SYNTAX: 


q 


wmme SHIFT Tuwores FFT BY-"-"*iterat BIT § eee cea wae mw ewavavenaasesenen > § 


3 i § # 4 ‘ 1 
s ‘ | OemCPL eset wewsrmn>] 0 6f--T0 register=*>! =3 
{ t a 
t P---RIGHT BY Literal BIlTS-seesee te se eencenwncnsannn> | 
4 3 i an i 3 
i gueeTOes<=<X%="24 4 
i ‘ ‘ i 
t geceyee>t i 
t a i a 
‘ ieeeT=<>4 ff 
q i i { 
i isesi-->4 i 
a { 
Es""ROTATE T-““LEFT 8Yeerersliteral BITS <"sSs9essceeesseneesse=>] 

a d ae | . ( 

; sa aaa ala te-T0 register-->i 


(--RIGHT SY Literal BITS=<->1. 


SEMANTICS: 


This instruction SHIFTs or ROTATEs the contents of the T register and 
places the result either in T or in some other source and sink 
(destination) register. If the result is not ptaced in the T register> 
T remains unchangede SHEFT witli zero fitis ROTATE wiit put the 
most-significant bit in the Least si bit position and = shift 
the remaining bits. 


The titeral has a decimal range from 0 to: 24. 


~SHIFT/ROTATE T LEFT: If O or CPL is used» a shift or rotation by the 
value of the CPL register will occur. If CPL is greater than 24» 24 is 


usede 


TO register: places the shifted or rotated results in. the specified 
source and sink registers the T register remains unchanged. If the TO 
register option -is not useds the result is placed in the T register. 
The register may any source and sink reyister except DATA or MB68R 
{rofer to: Registers And Scratchpad). If the register is 4» the resuit 
of.the SHIFT/ROTATE operation is BIT"GRed into the M register and 
modifies the next microtnstruct ion. 
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SHIFT/ROTATE T | SHIFT/ROTATE T 
cont . cont 


SEMANTICS cont: 


ROTATE T RIGHT: Because the hardware can only rotate the T register to 
the feft» the compiter converts this instruction to the proper iteft 
rotate to accomplish the same resutt as the rotate right. 


SHIFT T RIGHT? Because the hardware can oniy shift the T register 
lefts the compiler will generate an EXTRACT to accomptish the same 
resuite Therefore» the T register may be shifted right only to the KX» 
Ys T or € registere If the TOee5e option ts not used» the resuit is 
placed in the T registers otherwises the T register remains unchanged. 


PROGRAMMING NOTE 


It is recommended that the EXTRACT instruction itsetf be 
used» rather than SHIFT T RIGHT. 


EXAMPLE: 


. ROTATE T LEFT BY 4& BITS 
TA TB Tc TO TE TF 


T # O110 $ OOL11 @ 1000 2 0101 &§ 1181 4 0000 § before (€6385F0) & 


{ weeean] weeenan Jananeej eewecnanj ceawanwjavaman |] ca saan aenausananna j 


T @ 0021 £ £000 1 0102 3 1111 3 0000 2 0120 4 after (C385F06) 4 


SHIFT T LEFT BY 4 BITS 
TA T8 Tc TO TE TF 


DBS OHEOMHEWDH OBA DSE BS OHS BGS PDSSHVOSERRSCHDOGAG SC SOSEOBHAGSASOHHSHE BBWS SS CED SF 2 Mm ew 


T 2 04110 4 OO11 41 1000 4 0101 1 £111 2 0000 4 before (C6385F0) 4. 


Jee cnen] womans j owen ael wastes |jaouneounm [enn oen | ewan cenaas aman | 


T € OOL1L $ 1000 42 0101 4 1111 4 0000 & 0000 1 after (385F00) 4 
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SHIFT/ROTATE X/Y/XY . SHIFT/ROTATE X/YS XY 


SYNTAX: 


os mh an oe "SH F ToweceseanawaYX onaamnansnanam| FFT samen af Yoaoeesn literal BITS2-e2->f 


. a4 to 4 ‘ 
Prem oR OTATE==->) JwmwaVYorwno>] t-”-"RIGHT~=>¢ 
q { 
fre oKXYou>] 


SEHANTICS: 


This instruction shifts or rotates the X» Yr» or. XY register (CX 
concatenate Y) a specified number of bits to the right or teft. Zero 
fitt wit occur -with the SHIFT instruction. 


The titeral has a decimal range from 0 to 23 for the X and Y register; 
and from 0 to 47 for the XY register. 


NOTEs:The titerat has a maximum vatue of 1 on the 81710 systems 
with the concatenated XY register. 


EXAMPLES 


SHIFT X LEFT BY 5 BITS 
ROTATE XY RIGHT BY 40 BITS 


8 = 77 


SKIP SKIP 


amen AH 


SYNTAX: 


a 


SKIP) WHEN="S"registers <ALL reese serseSss"9 tit opal oasseeseeSe< eee => 
{ 4 1 14 a4 i 
1 P-~-CLEAR@">i ¢ b tmmnFALSE wn >8 
‘ i § i 
i Mmm AN Ye cewwwmwenons ft ‘ 
{ t i t 
{ os) oor res | ‘ 
1 i 
] { 


“e=condi tion Se aAasaae Sous ananwsounarensonaaeamn > 


SEMANTICS: 


Re sei ne eG w= ae ‘ 


This instruction causes one microinstruction to be skipped if the 
designated condition is satisfied. (See aisos IF.) 


SKIP WHEN registers The titeral contains a 4*bit mask and may be 
comprised of decimals binary» or heaxadecimal entries. 


ALL is considered to be true only if atl the bits in the register 
corresponding to one bits tn the mask are true. That is» only the 
designated bit positions are tested to see if they contain ongese ANY 
is true if at least one bit in the register corresponding to a one bit 
in mask is true. EQL is true if all the register bits equal the 
corresponding bits in the mask. That is» the register gust be exactly 
like the mask. 


ALL CLEAR causes the masked bits of the register to be set to zeros 
after testing the ALL condition. Only the bits tested are cleared» and 
-the clearing action always occurs whether the SKIP is taken or note If 
ALL is used with a mask of 6000» the resuit is always fadse. 


SKIP 
cont 


-SEMANTICS cont: 


FALSE causes a skip when the whote condition is faise. 


“SKIP WHEN condition: The condition may be any condition availabte from 


the condition registerse (Seer IF.) 


The register may be dectared as follows: 


FuCiC*” TA LA CA BICN 
FT ¥B LB cB FLCN 
FLC Lar LC cc INCN 
FLD TO LD CO XYCN 
FLE TE LE XYST 
FLF TF LF 


PROGRAMMING NOTE 
The use of the IF eee THENee -ELSE instruction 


recommended rather than the SKIP instruction. The SKIP 
timited to ones 4-bit grouping mask in one register and may 
onty skip one microinstruction... The. IF is capable 
testing any combination of bits in many registers 
skipping biocks of microinstructions and wilt generate 


SKIP WHEN hardware microinstruction whenever possible. 


8- 79 


SoMEMORY -LOAD SeMEMORY.LOAD 


SYNTAX3 


SeMEMGRY -LDAD@@ oP erS TART oe ees oenan>] 


SEMANTICSS 


This instruction specifies the Location for beginning statements in 
SeNEMORY. Code is not generated» but the code address of the iast 
statement is placed in the [IP8 (CInterpreter Parameter Block) at 
RESERVED.HeMEMURY. 


8 = 80 


soaumeeanmant 


STORE | STORE 


SYNTAX: 


ne ea ew oO 


STORE F INTO@""""-double.scratchpad.wordeee2=> 4 


SEMANTICS: 


This instruction MOVEs the Field (€(F) register into any doubte 
scratchpad word (S0e..515)3 the F register remains unchanged. 


NOTE: The compiler generates two MOVE instructions on 81710 
systemse 


EXAMPLES 


STORE F INTO S6 


8 = Bi 


Ce 


SUBeTITLE SUBe TITLE 


SYNTAX3 


a 


{<¢ee menace ees mol AT steam amma mame § 
| 1 1 
SUBLTITL Eceeennee-"characterestring"=esenesneace=>] 
| 
Qe" >TODAYS.DATE seer ose=>] 
i i 
Fo" >TODAYS»TINE rere see=>j 


SEMANTICS: 


This instruction modifies program titte information. 


Tf "character.string” exceeds 72 charactersre rightehand truncation 
will occur. 


$ HEADINGS and either $ LINESsPER.~PAGE (€#] or $ PAGE.~NUMBERS must be 
specified if subtitles are required on following pages. 


EXAMPLE® 


SUB.TITLE TODAYS-DATE CAT “PROB.A™ CAT TODAYS.TIME 


8 - 82 


mT 


SUBTRACT SCRATCHPAD | SUBTRACT SCRATCHP AD 


ROT OE: 


SYNTAX3 


SUBTRACT#"*""scratchpad.worde~-7*FROM FAtesewrorn>] 


SEMANTICS: 


This instruction subtracts the left hatf of any scratchpad word 
(SO0AcesS1SA) from the Fieid Address CFA) register. The resuit§ is 
placed in FAs the contents of scratchpadeword remain unchanged. (See 
also: ADO SCRATCHPAD.) 


EXAMPLE? 


SUBTRACT S3A FROM FA 


& - B4 


aT 


TABLE TABLE 


SYNTAX: 


Lasaer eases Sore ones ew J 
i { 
TABLE tabeloorer"<--BEGINesm----"character.string"eors""=-END es es22>1 
j . | ‘ 
bmo~hex stringers 94 


SEMANTICS: 


This instruction creates inetine character=strings. 


Only one string is ailowed per fine. The charcter.string must be 
enclosed within quotation marks?s the hexestring must be enctosed 
within 2 signse 


The BEGIN/END pair must surround ali strings in the TABLE. The 
characters are grouped two per address» ie@ee 16 bits. 


The tabel must be uniques its use references the first 16 bits of the 
table. 


EXAMPLES 
TABLE REF. Code generated: 
BEGIN 
"AB" cic2 
aABCa CiCc2- 
wpe a C3C4 
"45" F4FS 
END . : 
MOVE ADDRESS CREF) TO Y .% The address-of the table CREF) will 


X.be ioaded into the Y register 


SWAP SWAP 


CAvailtable on 81720 systems only) 


SYNTAX3 


SWAP Literal Oe es ant ge a ig eae Pe ear 
i 
dm -REVERSE <>] Pome Tuo> 
é a 
§ewoXe~>] 
i i 
Geen yu~>s 


SEMANTICS: 


This instruction swaps the specified number of bits between nain 
memory and the specified register. 


The FA (Fietd Address) register must have been previously set to the 
proper main memory address. 


The titerat has a decimal range from 0 to 24. If the vatue of the 
fliteral is zero» the contents of the CPL register are usede If the CPL 
register is aiso 0» the register is cleared to ali zerose If “Less than 
24 bits are swapped» the teading bits of the ragister are zero. 


Normaltiy the contents of the FA register point to the first bit of the 
field to be swapped. If the REVERSE option is used» the contents of FA 
point to the tast bit + 1 of the main memory fieid involved. The 
specified register (L» Tr X or YY) receives the contents of this fieid 
as tf it had been read in a forward direction. 


PROGRAMMING NOTE 


Incrementing or decrementing of the FA. or FL registers is 
not attowed with the SWAP instruct fane 


TITLE TITLE 
SYNTAX3 
PC ewreeacewoaouw( AT eee sonasenaume | ; 
1 t 
TI TLEe seme eeeme"charactereString™** et sseeeeaceenooe>| 
‘ 4 
tw" TODAYS DATES ree wnwn>4d 


enn TODAYS -TEME wwe rere >] 


SEMANTICS: 


This: instruction modifies program title infarmation. 


If "char acterestring” exceeds 72 characters» right-hand truncation 
witi occur. 


& HEADINGS and either $ LINES.PER.~PAGE €#13 or $ PAGE-NUMBERS must be 
specified if titles are required on foitoning pages. 


EXAMPLE: 


TITLE TODAY-DATE CAT “PATCHES” 


TRANSFER -CONTROL 


SYNTAXS . 


a 


TRANSFER eCONTROL se ene mnewn>e | 


SEMANTICS? 


This instruction generates the BIND 
Appendix 6B: BIND) 


hardware 


instructton. 


TRANSFER.CONTROL 


(See 


WRITE WRITE 


SYNTAXS 


WRITES*HSML FROH Xeecee oe Reem ema ee wee Nee meee See see saauannaoaen w> 


r 

ESAS See See Ses else eee ee eet Ra ee eee eee ROMS RS hee se a ase ees Sg 
( q¢ t a 2 a | 

teliteralerec<e--8[Tesr--of F-REVERSEo>a 1-Y->4 | 

¢ 44 i i. 4 ‘ 

t-Cliteraid->t @-BITS=>1 i-T->¢ 8 

: § HT { 

i-L=>% ( 

4 

t 

’ 

! 


é 
t 
4 
é 
‘ 
‘ 
! 
| 
¢ 
‘ 

i 4 

i 
ES OR Oe oe 

4 ' a | ‘ 
PeaFL owes nencnmmnn>t t 
‘ 7 4 t 
t--FA AND DEC FL==>4 ‘ 
‘ t ; ’ 
f--FL AND DEC FA=->8. ‘ 

: 
‘ 
’ 
‘ 
‘ 
t 
‘ 
‘ 
: 
4 
‘ 
Q 
‘ 
a 
: 
4 
‘ 
q 


i 

i 

i 

f 

| 

| 

i--DEC“---FA SESSA CRS SESS eS SS SS Se Rey SSeS See eee s Sse > 
a $ | t 

‘ [nF Lonen secon ene >t 

§ { f 

| te--FA AND FL ece~~->! 

é | a 

é feoFL AND FAstewwee> i 
j t | 
i f-~FA AND INC FlLe=>7 - 
] i a 
8 fe-FL AND INC FAwe>7 
‘ t t. 
i f--FA AND DEC FL<->4 
8 4 .§ 
i] ierFL AND DEC FAet>! . 
{ 
{ 


“"POINT FA TO airthmat icwexpression ser er seen anwenwenwcnnny, 


8 = 88 


WRITE ; WRITE 


cont cont 
SEMANTICS? 


An M*Memory WRITE C4SML TO X) instruction-writes from the X register 
the 16 bits in M~Hemory pointed to by the-contents of the L register. 
The contents of L must be module 16.2 This facility is not availabie on 
S*Memory Processorse 


An S"Memory WRITE instruction writes from:0 to 24 bits of information 
into S*Memory from one of the allowable source registers: X» Ye Ts» or 
Le 


The amount of data written (Cfield fengthd is determined by the 
literalsCliterai) BITCS) option. If this is equal to 0 or is emptys 
then the field length is given by the contents. of CPL is right 
justified in the selected source register. If the. field tength is zero 
then nothing is written. 


Normality the contents of the FA register point to the first bit of the 
fietd to be writtene If the REVERSE option is used» the contents of 
the FA register point:-to the last bit + 1 of the field to be written 
to memorye Memory contains the rightmost contents of the source 
register as if it had been. written in a forward direction. | : 


‘INC/DEC adjusts FA/FL by the field Length after..the eperan yon but in 
the same microinstruction.) 


POINT FA adjusts FA by up to 144 +¢ field ftength bits after the 
operation. CA warning message wilt be issued if the adjustment is 
greater than 72 + field length bits). This option can be used onty if 
literal/(iiteral) 8IT(S) is sperseree and ts greater than OQ. (See 
also? FAePOENTS and POINT.) 


The unparenthesized diteral has a decimat range from 0 to 24. 
Ctiterali) has a decimai range from .0 to 262 a value of 25 wilt cause 
‘2h bits to be written with correct paritys a value of 26 will cause 24 
bits to be written with incorrect parity. 


EXAMPLE? 


WRITE MSML FROM X 

WRITE 24 BITS FROM X 

WRITE FROM Y INC FA , 
WRITE 2 BITS REVERSE FROM T DEC FA AND DEC FL 
WRITE REVERSE FROM L DEC FL 

MRITE 10 BITS FROM T POINT FA TO 25 


8 = 8&9 


RRS 


HRITE STRING WRITE STRING 


SYNTAX: 


am ennh ma 


WRITESTRINGT #9" HSER ing ett t terres ene MERON Mme me XKon mem n en ce cennnnnnd 
i ‘ i i { ‘ 
1-REVERSE=>4 t-y->1. ‘ 


‘ 
4 
4 
t- 3 t 
4 
t 
‘ 
a | 
Tse (htt Cte rs 

’ ‘ 4 

LoeFL ee ensnwnnnnnn>| 

‘ ‘ 

$--FA AND DEC FL“->3 

‘ 7 i 

i--FL AND DEC FA==>8 


i 

§ 

L 

i 

i] 

{ 

( 

t t a 

§ tech Loses Seerees=+ >i 

{ ] 8 
ft YorFA AND FLeees=>§ 

i 4 é 

t fe-FL AND FAw=-=-=>1 

a 4 | i 

a 

t 

| 

q 

| 

( 

4 

i 

t 


t 

a 

i 

{ 

| 

| 

| 

| 

i 

| 

t 

g 

a 

( 

| 

i] 

we NE Cw wae f A ws wm mmanae Swe Zeveuasaanesaenasanteonaaenwaey> i 
| ( 

| 

( 

t 

f 

( 

a 

f--FA AND INC FL-~>1 t 
: | t 
ferFL AND INC FAw=>1 t 
: i] a 

t--FA AND DEC FL==">4 t 
| i 

¥--FL AND DEC FA+<>4 ( 
¢ 

i 


-“POINT FA TO airthmeticeexpressj ones eseseseesasewana> 


8 - 90 


HRITESSTRING WRITE.STRIN 
cont - | | cont 


SEMANTICS: 


This instruction generates the necesSary itinstine literals for a 
strings with moves to the indicated register. {It atso generates the 
WRITE commands to write the string into main memorys beginning at the 
address in the FA register. 


The tength of the string is Limited to the remainder of the source 
card image. It may be any of the following data types. 


Start-Stop Length of 
Type Symbol Each Unit Exampte 
Character “ 8 bits WAPCI28SKL* 
Hex a 4 bits Qi24anFa 
Octat , a¢3) 3 bits 3(€3)12356792 
Quartal | a(2) 2 bits - a€291 233212 


Unary a¢i> 1 bit @CLILTIOOLILILG 


EXAMPLES 


HRITE.STRING “APC” REVERSE FROM X 
WRITE}STRING POINT FA TO 64 


8 = 91 


XCH 


SYNTAX: 


XCHe*--double.scratchpadenordel---“F----double.scratchpad. Word.e2-"=">4 


SEMANTICSS 


This instruction moves the Fietd (F) register to double scratchpad 
wordeZ €S0e0eS15)3 double scratchpad wordel (80.24.515) is then moved 
to the F register. The two words may be the same. 


EXANPLE 3 


XCH SO F SO equivatent to: MOVE FA TO SOA 


MOVE FL TO SOB 


and siguitaneoustys MOVE SOA TO FA 
MOVE SO8 YO FL 


BURROUGHS CORPORATION COMPANY CONFIDENTIAL 
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PROGRAMMING TECHNIQUES 


Ce me OE ww ee > 6 Ge 2 GS CR a OR Oe ew 


VIRTUAL “LANGUAGE DEFINITIONS 


Oe 2 ah a Ch WH OD OS GS OF Oe & eG On OF &) Gh Re aD oh a ED 


A set of virtualrinstructions for the virtual machine must first be 
defined as each being a unique string of bits. This definition may be 
chosen according to any relevant criteria. For exampter COB0L verbs 
may be encoded according to their frequency of usage» the higher 
frequency verbs being encoded in three bits with one escape code that 
specifies the next eight bits as an extended code string. Another 
approach might be to accept directly the source tanguage as in a 
time-sharing» "Lineatrartimes” interactive mode. After the 
Seinstructions and their operand fieids have been defineds any 
standard tocation or technique should be satected. For aeaxampter the 
base vatues of Sinstructions and S*data might be in S&A and S5SA_ of 
the scratchpads or ali routines are to be referenced with CALL and end 
With an EXIT instruction to faciditate subrouting.e. The microprograumer 
is now ready to begin creating the amicroroutines needed to perfornm 
@ach of the events in the S~language. 


ASSEMBLY CODING FORH 


The compiler accepts card images consisting of one symbolic 
microinstruction per card. The source program must reflect the 
following format: 


Coluan Usage 


1-5 Reserved for tabet dectaraticons which» if used» must 
begin somewhere within this field. 


i-72 A percent sign (%) anywhere within this field 
_, indicates that everything to the right fis a comment. 


6°72 Microinstructions may appear anywhere within this 
field. At least one blank must be used between words 
except in those cases where a special character 
Ce.ger a parenthesis or retationat operator) is 
requireds in uhich case btanks are optionat. 


9 = 
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Both point tabeis and untques tabets are atltouwed> 
with a dimit of 25 characters and no imbedded 
bianks. A blank is the separator between the tabei 
and the beginning of the microinstruction. 


73-80 Reserved for sequence numbers. 
Source code maintenance as welt as other compiler options may be 


specified by the use of either a $ dollar signd or & Caspersand) in 
cotumn 1.2 (See Appendix A: MIL Compider Operation. ) 


PROGRAM EXAMPLES 


Examples A» B and C first explain SeLanguage statements# there is 
assumed to exist some basic driver routine which is in controt at the 
beginning and end of each Swinstruction. This control routine performs 
the Virtual Machine functions of maintaining an Instruction register 
and fetching the next S-instruction. 


EXAMPLE As . 


‘Assume the following: 
1e The 3 bits 010 imply an S~instruction of ADD 6 decimal 
- digitse Indirect address“1l»s Indirect address-2 and store the 
answer in- Indirect address "2. 
Ze Indirect addresses are displacements. from the beginning of a 
tables the actual base value of the table is the current 
setting of the Base Register (BR). 
3. The tengths of the Indirect addresses are 9 bits. 


4. Alt data is in 4~bit decimal form and is 6 decimait digits (€24 
bits) long. 


Se Overflow is to be ignored. 
The instruction might appear as follows: 


O10 0000110010000101100 in main mnenorye 
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This bit string represents an S-instruction compiled from a source 
language statement such as the following: 
‘ADD SUM TO ROLLTOTAL 


That portion of an interpreter which would perform the addition might 
appear as foltows: 


NEXTSOP READ 3 BITS TO X INC FA X GEY OP-COQDE . 

MOVE X TO M % PREPARE TO DECODE 

JUMP FORWARD % GO TO DECODER 

GO TO ROUTINE.FETCH 

GO TO ROUTINE.STORE 

GO-TO ROUTINE.~ADD % ADD ROUTINE 

ROUTINE.ADD % LABEL FIRST LINE 

MOVE BR TO SILA Z SET BASE FOR ADD 

READ 9 BITS TO T INC FA ~% READ FIRST INDEX 

READ 9 BITS YO L INC FA % READ SECOND INDEX 

MOVE L TO FA % LOAD INDEX 
ADD S1iA TO FA Z% ADD ACTUAL BASE TO INDEX 
READ 24 BITS TO X % GET DATA=2 

MOYE ¥ TO FA % LOAD INDEX 

ADD SIA TO FA Z ADD ACTUAL BASE TO INDEX 
READ 24 BITS TO Y %° GET DATA=1 
MOVE 2€12001110003 TO C® Z% CLEARS CARRY 

% SETS CPU AND CPL CORRECTLY 

MOVE SUM TO T % GET SUM READY TD WRITE 
WRITE 24 BITS FROM T X WRITE SUM 

“MOVE 24 TO CP X MUST RESTORE CPU IN GENERAL 
GO TO NEXTSOP X GO TO NEXT S*INSTRUCTION 


EXAMPLE Bs 


If the source tanguage statement was 


MOVE INVERTING FIELD 1 TO FIELD 2 


The SeLanguage might be: 


BURROUGHS CDRPORATION 
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tOP"-CODES DATA TYPE @ADDRESS“LAILENGTH@=LEADDRESS="2 ILENGTH=28 
i BIT 1 QOOL=BINARY ILEFT“HOSTS If YRIGHT “MOST! IN | 
STRING & O0100=4°-81T j UNIT # BITS 4 UNIT § BITS 4 
| | DECI MALC BCD) € ABSOUTE 4&4 | ADDRESS 1 | 
| 4 1000=8°-BIT 1 ADDRESS @ 4 ain BITS 4 ‘ 
i 1 DECIMALCEBCDIC) 4 IN BITS 4 ( | t 
NOTES: 
1. The size of each element in the Slanguage is 24 bits or 
~Lesse 
2e The teft-mnost-address“1 points to the beginning of fiekd-1 
and the data wilt be accessed with READ FORWARD commands. The 
rightemost~address“2 points to the end of fteld<=2 and the 


data wilt be accessed with READ REVERSE commands. 


Assume the following events have been performed in a manner similar to 
that used in Example A: 


ie The Op-code has been property decoded and the correct routine 
has been entered. 
Ze The address and tength of Field 1 are in the F register. 
3e The address and tength of Field 2 are in scratchpad word SO. 
The foltowing code then performs the INVERTED“HOVE operation and 
properly pads if the receiving fietd (field 2) is longer than the 
sending fietd (fieid 1). 
INMOY BIAS BY UNIT Z SET CPU AND CPL 
READ & BITS REVERSE TOL % GET TYPE INDICATOR 
TOP. IF FL = 0 THEN GO TO PAD 2 TEST LIMIT FIELDL 
IF SFL = O THEN GO TO ENDOP % END OF FIELD2 STOP 
READ TO X INC FA AND DEC FL % GET A UNIT OF DATA 
XCH SO F SO % EXCHANGE SO AND F REG 
WRITE REVERSE FROM X DEC FA AND DEC FL 
% PUT A UNTT OF DATA 
XCH SO F SO % EXCHANGE FOR GET 
GO TO TOP 
PAD LOAD F FROM 50 % GET ADDRESS INTO F REG 
. MOVE O TO X % SET ZERO FOR PAD 
IF LFC4) THEN Z TEST FOR EBCDIC 
MOVE 2402 TO X % ADO PAD SPACES 
Ao WRITE FROM X DEC FA DEC FL. Z% WRITE A SPACE 
IF FL NEG O GO TO A % TEST LIMIT 
@ END OF OPERATION 


GO TO ENDOP 


BURROUGHS CORPORATION 
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MIL 


9 


5 
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PeSe 


The resultant data movement in memory nould be? 


Before 


After 


Before 


After 


‘Notice that the 


Case@e 


FIELD 


1ABCOE I 


PABCODE I 


MORO Oa aw we we 


FLELD1 


4110003 


f*it1oo0d0s8 


mee 2S WH we wo ee 


Alpha Data String 


FIELD2 


24567 82 


§@e€eodcBwA! 


Bit Strings 


FIELD2 


@idaiaidzi 


-boootis 


2212 5298 


same microinstruction sequence will work in either 
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EXAMPLE C 

Given: A List of data items. 


Problems Sort the data items into ascending sequence in piace. 
(Do a bubble sort.) 


Assumes 


le The Ssoperator has the following general format: 


Left-most Length 

S*op . Type Indicator Address Of List 

In Bits In 8its 
joe on Oe ES OSH DCEO S OBE SHSHBSHEHBSTHEE SO OSH EBHP SAW AHMAR MOE T*TSBHRWARREBWBOSESE SOESEBSAS & 2 S&S 
a A £4 = 4=bit decimal i A | A § 
& BIT STRING 1 8 = Bebit atpha CEBCDIC) § BIT STRING & BIT STRING & 
| ‘ad any other vatue from 0 3 q s 
| q to 15 ‘ | { 


QE OES Eee BOWHhSeet aan OS & ORO S SSO SDS US OHS ERX SGOHGAS Sane es Hannan qoenaavae 


Ze The S*op has been decoded (see Exampte Ad) and the necessary 
routine has been entered. 


3. Seratchpad word $5 contains the most<-significant Cleft-most) 
address in SSA and the TYPE and @ength in $58. 


Then the following routine witl perfrom the bubble sort? 


BSORT CLEAR L 
CYCLE LOAD F FROM 55 


CLEAR SWITCH 
FETCH BEGINNING ADDRESS 
If FL = 0 THEN GO TO ENDOP DEGENERATE CASE TEST 
BIAS GY UNIT SET CPL TO UNET FOR RD/WT 
oA CGUNT FA UP AND FL DOWN BY COP Z% PLACE BETWEEN ITEMS 


to 


If FL = 0 GO TO ENDOP % LAST ITEM TEST 
READ REVERSE YO X % GET YTEM ON LEFT 
READ TO Y x GET ITEM ON RIGHT 
IF X GE@ Y THEN GO TO A % CEAVE ALONE: 
WRITE REVERSE FROM Y % REPLACE RIGHT TO LEFT 
WRITE FROM X X REPLACE LEFT TO RIGHT 
MOVE aFo TO LF % MARK NOT ALL SORTED SWITCH 
GO TO A x GO GET NEXT 
ENDOP IF LFCO) TRUE GO TO EXITR % EXIY ROUTINE 
CLEAR L % RESET SWITCH 
% 


GO TG CYCLE TRY WHOLE LAST AGAIN 


EXITR EXIT 


H ; FRIOAYs OCTOBER Ole 19765 10250 AN. 


NL BLCCK CODE MEMORY : SEQUENCE 
NAME ADDRESS 8 

0 TUALLATLAALAL LUA UAL LAT T LAA LALA TLL LAL LLL LEAL ULL E LEAL AA AALARLLALLAZ2_—-00000200 
0 : EXAMPLE OF A MIL PROGRAM  %: 00000309 
0 8 THIS PROGRAM DEMONSTRATES SOME OESIRABLE CHARACTERISTICS OF A 2 000999400 
ts) 2% MIL PROGRAM. THE PROGRAM "INTERPRETS" ONE BIT OP<CODE INSTRUCTIONS %: 09000500 
Q : FROM A FIELD IN MENORY AND PERFORMS THE INDICATED OPERATION. SINCE Z2 00009690 
9 : THERE ARE ONLY THO VALLES OF A ONE BIT OP-cODE, THERE ARE ONLY TWO : O000c7 00 
0 22 INSTRUCTIONS TO DECODE. CIN THIS CASE "ADD" AND "END.OF.J08" ARE 2 000003809 
4) 2x YHE ONLY INSTRUCTIONS.) Z2 900000900 
0 Pe eee eee lake EP eee ee eae ee tye eee ae eee eee eee GEL eee e Leyes eee aor Gs oy oe MEO D ast) 
0 y 2 00001100 
6 3% > 09001200 
0 2% 2 00001300 
) 3 POE ECAG EEL OL TLE LEe FEUER SELECT EE ETE LEST TE LEDER OE ST RY EST: 2 06001499 
i) : bie Se hey ye Ay Br GLOBAL DECLARES pele ay & ob es s 00001599 
0 2 LILAAALAAZ yap i ay By Se Be dy Se 2 00C01600 
4) : > BISLESL LIL ILOLeLe ces ee cece cececesceceeeeeeeee see: 3 00001700 
0 : DECLARE 2 00001809 
0 £0000003 2 O1 SYSTEM.INFORMATION BIT(1668).6 2 00001900 
0 £0900003 3 O02 DEVICE.STATUS.TABLE BITCLZ56)6 + 00092000 
0. (0001003 : 02 AVAILASLE. mere MEMORY BITCB)> s 00002100 
0 £900108) 3 O02 AVAILABLE CONTROL MEMORY BIIC4 De 2 00002290 
0 €00010C} 7 02 OPTICNS. TASLE , BITCLS8 Ye 2-00002300 
0 £00010C} . 03 SWITCHES BITCS}>» 2 00002490 
fs) : 03 FILLER BITL 40)» 2 000925090 
9) é : 02 FILLER — - BITC135233 2 00002600 
0 : : 00002700 
2 a s 09002800 
0 : ae eke be Ths oe Te yy oe Gee Le eee Lea Sey Te eked hee eee sy &ige a ee: 2 00002909 
9) 2 Da Ge ey ree a GLOBAL DEFINES. p Dolan he Sy © be ay Sy oy 4 2 00023000 
0 3 bi ae hy Se be Sy Oe ; - BERELELEIZ 2 0000310¢ 
4) 2 +S ae eb & nk Se Se ip yy oe yy ely & ey ey Py hy ie yp Sle op le yy See a 2 00003200. 
a) 3 DEFINE ADORI = S02 2 00003369 
0 $ DEF [NE ADDR2 = Siz 2 00093400 
1) : DEF ZNE ADDR3 = S2¢# 2 06003500 
9 3 DEFINE NEXT.INSTRUCTION.POINTER = S4AH 2 09003600 
) 3 ? 00003700 

0 2 2 00995800 
i) : 2 > 00093900. 
0 : 2 00004009 
0 Pee EE POL eee eye ee wt be os 2 00604109 
9 2 SEGINNING.OF APROGRAMZ 2 00004200 
fy) S ALAALE LARVAL ALLAN 2 09004300 
9 2% "2: 90004400 
0 22 THIS PART OF THE INTERPRETER ARBITRARILY SETS THE STARTING ADDRESS OF: 00004509 
0 2% THE NEXT INSTRUCTION ALONG WITH THE PROGRAM BASE AND LIMIT REGISTERS: 00004600 
0 2% ATHIS INFORMATION #OULO NORMALLY BE FOUND 8Y SOME OTHER METHOD.) 2 00004790 
9 4 2 00004800 
0 _ we J = 00004909 
0 9890 2 £90000) : MOVE 933002 TO NEXTsINSTRUCTIONePOINTER 2 09905000 
9 0300 2 (000103 : : 
0 2884 2 £00020) 3 : 
0 9600 2 £00930} : MOVE 26002 TC BR = 00005100 
0 0660 2 (00040) : 3 
0 9700 2 (00050) s MOVE 3130023 TO LR 2 00005209 
) 1Po0 2 TONNKO? 3 ; H 
27 = 09005500 


q eTdwexg 


—werzo0lg TIN V 


L-6 


@ @ 


“> 


FETCH 
FETCH 
FETCH 
FETCH © 
FETCH 
FETCH 
FETCH 
FETCH 
FETCH 
FEYCH 


ADD 


END. OF. J08 


8C2i8 
28A4 
7201 
2884 
10A5 
C000 
rome len | 
Cos 


3182 
8890 


£023. 
0059 


EQ1F 


1L1A0 
OTOL 


EOIC 
0722 
0033 
0013 
10E2 
0064 
SO0A8 
C093 


3O0F 
1002 
1004 


7FAO 


720 


D011: 


£00070 
£oco08o3 
£00090) 


£0090303 
(009093 
£09000} 
COOCEO] 


®2 O ® ow» © a 


COO0FO? 
£001003 
(002103 
£001203 


a) @ &) 2d 


[001303 
(001403 
100150} 
[001603 
{001703 
£00180] 
£00190} 
"COOLAD3 
001803 
[001C903 
-£001001 


AG © @€2 © a & BO W@ a 


dy 1001E03 
Z°(001F 03 
2.100200) 


2°1002103 
2 £00220) 
2 (00230) 


ENDeOF e393 0901 2 002403 


ENDOF 2508 


LOOOAO) 


ae be re ere Tere 6 40 6h 08 pe 08 28 06 88 096 68 ap 00 06 be Ce pg 80 oe on ce Oe 


SFETCHA BINARY? REAUS INg@ Wager. i ur LUULse ANY TronruNno A” 
TVAXILAZ CALCULATED SBRANCH SS THE INDICATED EXECUTION ROUTINE. 
ed : 
: BEGIN FETCH 
7 MOVE 24 TO ce 
: MOVE NEXT«INSTRUCTIONsPOINTER TO FA 
: READ 1 BIT TO X INC FA ZGET OP CODE. 
: MGVE FA TO NEXT.INSTRUCTION.POINTER 
: MOVE Xx TO M 
3 JUMP FORWARD 
: GO TO ADD . <Or Os 
3 GO To END.OF.JO8 : SOP. Pe 
2 END FETCH 
3% ; 
rye ho 4 THIS EXECUTION ROUTINE PERFORMS AN ABSOLUTE» 3 ADDRESS» 
sADDZ BINARY OR DECIMAL ADD. OVERLAPPING FIELOS ARE PERMITTED. 
M222 LEFT TRUNCATION OR LEFT ZERO FILL WILL OCCUR IN TH 
22 RESULT FIELD IF IT 18 RESPECTIVELY LONGER OR SHORTER 
3% THAN I5 REQUIRED TO CONTAIN THE RESULTANT SUM. ALL 3 
2% FIELOS MUSY BE OF THE SAME TYPECBINARYe 4°BIT DECIMAL 
22% OR 8“BIT OECIMAL) GR THE RESULT IS NOT DEFINED. 
22 
: BEGIN ADD 
: MOVE 2 TO FT ZINDICATES A 3 ADDRESS INSTRUCTION 
2 MOVE 144 TO FA ZLENGTH OF 3 ADDRESSES 
2 CALL LOAD. ADDRESSES 
2 LOAD F FROM ADDR1 
2.L00P 
: CALL GET.DATA ZGET ADDEND. 
: MOVE Y TO X 
: XCH ADDR2 F ADDRL 
: CALL GET<DATA ZGET AUGEND. 
: XCH ADDR3 F ADORZ 
2 BIAS SY F TEST a : 
GO TO FETCH ZEND OF RESULT FIELD AND INSTRUCTION. 
MOVE SUM TO T : 
CARRY SUN 
IF FU EQL @ THEN ZSUPPLY EBCDIC NUMERIC ZONES IF 8=B8IT 
BEGIN 
MOVE 3F2 TO TA 
MOVE TA TO TC 
MOVE TA TO TE 
END os 
. WRITE REVERSE FROM T DEC FA AND FL ZWRITE SUM. 
XCH ADDRY F ADDR3 
GO TO -LOOP 
ENO ADD 
z 
py ty a te Sd db ory 
END.OF -JCBZ 
ah ao dy ee ars 
2 
BEGIN END.OF.J08 
HALT 
ENO ENO.OF.308 
x 
ba ey A ee iy Sy THIS GENERAL ROUTINE LOADS 1» 2 OR 3 ADDRESSES TO 
LOAD. ADORESSESZ SCRATCHPAD AND UPDATES THE NEXT.INSTRUCTION. POINTER. 
ZLELZ ELIAS I ALL ADDRESSES ARE IN THE FOLLOWIAG FORMATS 
z A) A 24 BITe BASE RELATIVEs® S“MEMCRY ADDRESS 
x WHICY 1S CONVERTED TO AN ABSOULUTE ADDRESS 
% POINTING AT THE END OF & FIELD i2 


ne 90 06 88 on 08 00 


00 be 06 nh 2h 2O 0e 08 80 2e be 56 08 ne 66 08 00 80 be 06 98 2d Of 08 86 on 90 be 60 2e Ob 8 86 80 oe 88 0p 3h 8a ot 86 20 56 oe 00 68 60 68 as 


WVVVV 2 oY 
00005600 
00005700 
00005300 
00005900 
g0006000 
00005100 
09096200 
00006390 
00096400 
09005509 
090066090 
00006700 
00006800 
00006909 
09097000 
00907100 
09007209 
00007300 
000074900 


00097500 . 


60007509 
COO0077TOO 
00007809 
00007 700 
06098090 
0090081090 
00008200 
90008300 
000084090 
60008590 
occod8scd 
OO0I87O0 


OCCO&EOD .. 


000939900 
060099000 
60099100 


00029290 


00009399 
00009490 
00009509 
00009600 
069009700 
00009800 
00009900 
00010000 
90010100 
00010200 
90010300 
09010400 
00610500 
00910600 
000107900 
00010300 
09019900 
00011090 
0V011100 
00011200 
000121300 
OO0LL409 
00011500 
00011600 


rc 


B) A & BIT TYPE FIELOCOOOL FOR BINARYs 0100 


6 2% £ 900011700 
ane) 2% FOR 4-BIY DECIMAL AND 1000 eas 8-SIT 2 O00£1800. 
0 sk. DECIMAL Ds 2 00011900 
ri) sz = 000912000 
) 32% C) 4 UNUSED BITS = 00012103 
0) 3% s 000122959 
5 m4 B>) A 36 BIT FIELD LENGTH INDICATING THE NUMBER s 09012390 
0 Pty 4 OF SITS CONTAINED IN EACH FIELD. = 00012400 
0 : 2% s 60912509 
1 LOAD.AODRE 3 BEGIN LOAD.ADORESSES = 00012600 
{1 LOAD-ADDRE 0804 2 £002503 3 ADD NEXTAENSTRUCTION.POINTER YO FA Z%="=> END OF ADDRESSES: 00012700 
1 LOAD.ADDRE 2884 2 £00260] : MOVE FA TO NEXT.~INSTRUCTION.~FOINTER = 00012800 
1 LOADADDRE 3 of OOP = 900012900 
- 2 LOADLADDRE L6AL 2 £00270) : MOVE BR TO Y = 00913009 
1 LOAQ.ADDRE 7588 9 £00280) © Cy READ 246 BITS REVERSE TO T DEC FA ZGET TYPE AND LENGTH. = 00013100 
1 LOAD-ADOVE 7538 2 £00290) — 3 READ 24 BITS REVERSE TO X DEC FA . ZGET ADDRESS. - 3 00013200 
1 LOAD.ADDRE LOEO 3 £002A0} 3 MOVE SUM TO X ° ZADDRESS BASE « = 00013300 
1 LOAD.ADDIE BC30 2 £00230} 3 EXTRACT 16 SITS FROM Tt€8) TO Y ZGET LENGTH 3 90013400 
1 LOAD.ADORE 1165 a £002C0) ~ 3 MOVE FT TO ZSELECT A SCRATCHPAD = 06013500 
1 LOAD.ADDIE 20C0 2 £00200} 2 MOVE SUM TO SOA ZADODRESS LENGTH =~ = 90013620 
1 LOAD.JADDRE 1165 2 (€002E0)- : MOVE FT TO M = 000135700 
21 LOAD.-ADDRE 2290 2 £002F0) 3 MOVE ¥ TO $08 ZTYPE AND LENGTH. = 900013800 
1 LOAD.ADDRE S1IFL 2 £00300} s DEC FY BY 1 TEST = 60013900 
1 LOAD.ADORE 0008 @ £00310} : . GO TO LOOP 2 00014000 
1 LOAD.ADORE LBA& 2 (603203 3 EXIT 2 00014100 
tT LOAD.ADORE , 2 END LOAD.ADDRESSES = 00014200 
. 9 32% $ 00014300. 
0 SLAZELZELAZ THIS GENERAL ROUTINE WILL READ FROM ZERO TO 24 BITS INTO = 00014400 
8] SGET~AOATAZ THE M*MACHINE>s SEY CPU TO THE ENCODED DATA TYPE AND SET = 00014500 
0 File dy Sy hy By Be My Sy 4 CPL TO THE NUMBER OF BITS READ. = 99014600 
0 3% ; 2. 00014700 
1 GEY»BATA . : : BEGIN GET.OATA = 60014800 
1 GET.DATA 0632 2 £00330) 3 BIAS BY F. 2 09014900 
1 GET.OATA 7760 2 £00340} : READ REVERSE 10a Y SEC FA AND FL = 690015003 
{ GET.DATA 28A4 2 £00350} 2 EXIT ; = 90015109 
1 GET.DATA 3 ENO GET.-DATA = 090015200 
0 7 2 _FINY 2 00615300 
0 OOOF 2 £00360) s ; 3 
a) 0000 2 (00370) 7 s 
i o000 2 £00380) 3 3 
0 £000 2 : 3 


1003903 
NO ERRORS DETECTED 


MICRO ENSTRUCTION COUNT = 00058 


CAUTIONS $ SUBSET HAS 'NOT SPECIFIED? THEREFOREs THIS 
PROGRAM SKOULD NOT BE USED ON A BI712/81714~ 


Ooo ad c 


es 
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APPENDIX AZ HIL COHPILER OPERATION 


CONTROL CARDS 


The purpose of the compiler control card is to allow the programaer to 
Specify options to the compiler I/0 files. 


Every MIL controt card has either a $ Cdotlar sign) in column 1 and is 
called a "dollar card*» or has an & Campersand) in column 1 and ts 
cailed an *ampersand card". Columns 73°80 may be used aS a sequence 
field. 
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Ser ec ence cwcaewamwamuerany.doltar.option.ncteinethis.diagramereste---">) 


4 
{ 
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i 
q 
t 
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i 
| 
i 
t 
é 
q 
q 
i 
i 
§ 
t 
a 
i 
a 
if 
$ 
q 
| 
| 
i] 
q 
L] 
i 
a 
a 
t 
a 
i 
| 
q 
t 
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DOLLAR CARD SYNTAX? 


| i | i i 
@ 8 dereNOe->! a | 
i 8 
Pe") EB UGTS 4 99S Se HS Hse mes eae Sees ene ae case wemswmee > § 
i | i a 
{ bew-lLiteral<">% . ( 


PRS SHAROWARES TYPE Sak eenG eaceeeecennesnnceccecsseoeeess i 
i {creo n>] | 
1 j eealJoay j a 
4 | 
Tr=-LINES.-PER.~PAGE Liter ql ece eect cee n ccm awscowawos > ] 
{ . | 
Tet rHERGE * SSS see Sere eee eee er or Rasa reese sere sess es > 4 
t a 
PH="NOP§ ete es ee ee cow ese en eee eens seas ewan ase aaaaaanas > | 

g 
Tr" "PAGE ce ese eves meena asses acanoceewaaseaanasvoaranes > § 

| 
Tm -PASS END < ee ee ee Ses eer eee ag awa anaseaaeunmasaaneon > § 
i ¢ 
=e PROTECT c22 oe ee oe ew ee aera eaves amas naw enaacocasaumwene > | 
i ‘ 
fowmmeenSETo“e=-=-condit ional.inclusion.identifier--=>1 


1 Gee "RESET“<>3 ; a 
t . a 
gee-rN0 SEQ eee seen ee vam ese ae evan ae owes ean eneaeonecwuns > 


Gem 9SE Qe ee ces cece on cee c ee eens me cea aanseesaasemanasens >| 
| i q : 1 
| i<- ¢ increment *e-e*+2>] r] 
t | a | 
| i= hbase crore senacawn>] | 
i | § ; a 
| f-- base ¢ increment-">1! ] 
{ a 
i i 


awa lT APE one ae om ae BANE METH TDAH TAMBR AST SHH OnBDaABonaoaeee > 


a 4 
d-->terminatingesaquence.field=--> 4 


mH V OLD tenner n een ene n cnn e nn woes come enannesenewcerecceceneny 


| 
a 
{ 
q 
t 
| 
i] 
a 
i 
{ 
i 
i] 
| 
| 
t 
{ 
t 
i 
{ 
i 
i 
4 
| 
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1 
8 
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« DOLLAR CARD SEMANTICS: 


ALLC ODE fists ali code generated by each MIL statement 
Cdefauit on) | 
AMPERSAND fists all ampersand cards C€defauit on) 
ANALYZE .CODEFILE prints an analysis of the code file at end of 
source Listing 

B7 10 . generates code for 81710 <(S-=Memory) 
ProcessorsSs Same as SSUBSETs» S$HARDWARE TYPE=S 

CHECK checks for sequence errors (default on) 


COMPILE when reset a fast source tisting will be 
- produced with no code generation or syntax 
checking (default on) 


CONTROL prints ait doidar cards on Aisting? game as 


S$DGLLAR 

DEBUG for compiler debugging use 

DECK punches an object deck 

DOLLAR peines aii doltiars cards on Listing 

DOUBLE | double spaces tisting when printing 

ERRORFILE lists errors and warning separately 

EXPAND prints ait statements Cincltuding comments) in 
a macro invocation 

EXTERNAL generates externa eeguant branching code 

FORCE generates mogaie file regardless of syntax 
errors 

FRAME | fists all IF» BEGINeseEND statements which 


condittionatiy exclude code (defauit on) 


HARDWARE. TYPE specifies which hardware processor type wiit 
be used? S (S"*Memory)s CM=Memory)> U 
‘CUniversal). Examples SHARDWARESTYPE = U 


A = 
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HEADINGS 
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prints ait title and subtitle headings at the 
beginning of each page 


LINES-PER.PAGE prints maxioum number of tines per page of 
Listing if PAGE.NUMBERS is unspecified 

LIST lists ail source records exctuding macro 
record (default on) 

LISTALL fists ail unconditionally exctuded records to 

be printed 

LIST.NOW fists source records when reads same as SLISTP 

LIST.PATCHES dists ali patches when read sused with S$NERGE 
Cdefauit on) 

LISTP game as $ LIST.NOW 

MERGE merges a s@condary source file ("CARDS") with 
the primary source file C"*SOGURCE") reptacing 
primary Source records by secondary records 
with the same sequence numbers 

NEW creates.a new source file ("NEWSOURCE™) 

NO resets any specified dotlar option if allowed 

NOPS generates a NOP for external linking code 

GOLOLISTING eFORMAT uses tisting for pree5.i version of the 
compiter | 

PAGE skips to a new page before printing 

PAGE «NUMBERS puts page number on each new page of tisting 

PARAMETER BLOCK punches a parameter block with the object deck 

tf used with $DECKs otherwise onty cade is 
punched 

PASSeEND displays compiler pass inforaation con Console 

PROTECT protects SKIP when specified _ 
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RESET resets any specified conditionat inclusion 
option 
SEQ resequences source records 
SET sets any specified condtionat inckusion 
options 
SINGLE prints single-space listings (default on) 
SUBSET generates code for BL710 (S*Memory) 
Processors? same as $B710° SHARDHARE* TYPE=5 
SUPPRESS suppresses printing of warning messages 
TAPE specifies that the source fite is on tape 
VOID. detetes a specified range of source records. 
The specified range must be exactly 8 
characterss the first character aust not be 
blank or 2% 
XREF sets XREF.LABELS and XREF.NAMES 
XREF. ALL sets XREF.LABSELS» XREF.LNAMNES and 
XREF REGISTERS 
XREFeLABELS cross-references alf labeis | 
XREF «NAMES cross“references aft names 
XREF.REGISTERS cross@references ali registers 


NOTES AND RESTRICTIONS: 


Ae 


8. 


Uniess otherwise specified (through the MERGE option)» the 
only source of input is the card reader. - Once $& WERGE has 
been specified» it is not possibile to again indicate “CARDS 
ONLY. 


If no dollar cards are used the defautt options are: ALLCODE> 
AMPERSANOs CHECKs COMPILE» FRAME® LIST and SINGLE. Alt tnput 
with be from cards. - 

Options are turned off onty through the appearance of NO 
followed by the option word. Note that NO and the option word 
are separated by at feast one bStank. 
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De Comments may appear on dotiar cards by preceeding the comment 


with a % <WOr eee eagnye 


E. Dollar cards are not inetuded as part of a 


when $ NEW is specified. 


Fe In the case of redundant $ cards» the 


equivalence is perferred. 


$ HARDWARE TYPE = $ SUBSET = $6710 


$ CONTROL = $ DOLLAR 
$3 LISTP = $ LIST-NOW 


AMPERSAND CARD SYNTAXS 


“NEWSQURCE" fille 


last card in the 


Rm mwmee LIBRARY oe e"eomudlti.file. i drett 8s cewscesn acer cncevensaaawasaoe> { 


soeoe ite Ne¢iuastd/ tbesiuseeesenestass : 
boca aca wae cece eee | 
pecan apa cia data ays aed domes 
5 SO Pang we ateise (ae eeean dd gndie encintiuctentideneierensast 
' ee ee 


frzwns dollar. options eee se ese seem en scameceses enaamecaveaecon> | 


AMPERSAND CARD SEMANTICSS 


LIBRARY Causes the specified file to be 


opened and compited. 


Compilation proceeds to the end of the tibrary file with no 


contribution from any standard primary or 


file. At end of files 
standard input files. 


compitation 


DEFAULT 
inclusion toggies. The defauit 


Specifies default settings for one 
setting 


secondary input 
resusesaq from the 


more conditionat 
for a particular 


toggie witl take effect only if no previous $ or & card 


specified a setting for that toggle. 


EXAMPLES 


& DEFAULT SET TOGeA RESET TOG.Beoe 
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$ Any valid doltar statement may be used. 


4 


NOTES AND RESTRICTIONS: 


A. A tibrary file is assumed to be a disk fite with 4 
records/bilock. 


Be The last record in a tftbrary file that ts to be comptted must 
be FINI:-.This record cannot be omitted. 


Ceo Att & records are included as part of a “NEWSOURCE" file when 
% NEW 3s specified. 


“De && records are tisted only when both $ DOLLAR and $ AMPERSAND 
are specified. 


Ee LIBRARY» DEFAULT and $ statements may not be intermixed on a 
singfie & card. 


EXECUTION DECKS 


STANDARD EXECUTION DECKS 


Following are examptes of some execution decks that may be used to 
compite MIL programs on a 81700. 


If the source code is on cards onlys the following deck may be used? 


? COMPILE objectename HIL LIBRARY 
2? DATA CARDS 


(MIL Source Cards) 


? END 
If the source code is on disk» the fottowing deck may be used: 


? COMPILE object.name MIL LIBRARY 
?2?.FILE SOURCE NAME source.name?s 

? DATA CARDS 

$ MERGE 
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(Patch Cards If Any) 


? END 


If it is desired to make a new source file on disk as the result of a 
comptitations one of the following decks may be used: 


COMPILE objectename MIL LIBRARY 
FILE NEWSOURCE NAME newosourceenamnes 
DATA CARDS ; 

NEW © 


A WD a 0d 


CMIL Source Cards} 


? END 
or if the source file is atready on disk then: 


? COMPILE object.name MIL LIBRARY 

? FILE SOURCE NAME sourceenames 

? FILE NEWSOURCE NAME newesource.ename? — 
? DATA CARDS : 

$ MERGE NEW 


C€Patch Cards If Any) 


? END 


Each of the names object.name» source.enames and newW.s.source.name may 
take one of the following formats: 


multi.fito.id 
muiti.file.id/file.id 
pack.id/multi.file.id/ 
packeid/multi.fite.id/file.id. 


where 
mutti.fiteeid = identifier 


file.id = identifier 
packeid = identifier 
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-EXAMPLES: 


? COMPILE MINNI AIL LIBRARY 
? FILE SOURCE NANE MOUSE/SOURCES 
2? FILE NEWSOURCE NAME MICKEY/MOUSE/SOURCES 


2? COMPILE MECKEY/MINNI/OBJECT MIL eae 
? FILE SOURCE NAME MICKEY/MSUSE/; 
? FILE NEWSOURCE NAME TRASHS 


INTERNAL FILE NAMES 


Some of tho compiter’s internal file names and their uses are tisted 
belowe This information ts provided for use with ? FILE statements. 


CARDS 


LINE 


PUNCH 


SOURCE 


NEWSOQURCE 


LIBSOURCE 


LINESAVE 


CODE.FILE 


PARANoFILE 


HILXREF 


Input fiie containing controt. and source records. 
Default device = Card Reader 


Output fite for the fisting. Default device = 
Printer or Backup 


Output file for the object decks used when $ DECK 
is specified. Default device = Punch or Backup 


Secondary input file for source records when $ 
MERGE is specified. Oefauit device = Diske 
USE -INPUT~BLOCKING 


Output file for new source records when $ NEW is 
specified. Default device = Disks 4 records/block 


Input file for source records when & CLIBRARY is 
encountered. Defautt device = Disks 
USE -INPUT. BLOCKING 


A temporary work file containing a. copy of the 
Listing. 


A temporary work file containing a copy of the 
object code. 


A temporary work file containing parameters 
affecting the object code.and the listing. 


Output fite containing cross referencing 
information to be passed to MIL/XREFER. 


A = 10 
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NOTES: 

“Ae The question mark (7) or an invatid character on 80 cotumn 


cards» the ampersand (&)s and the dottlar sign ¢€8) must appear 
in column 1! of the card. | 


Be The word LIBRARY or SYNTAX must appear after the word MIL on 
| ‘the compite card. 


1. LIBRARY means the object MIL file wit be saved 
on disk at the completion of a compite with no 
Syntax errors. 


Ze SYNTAX moans the object fite witl not be saved 
on diske 


Ce The ? FILE card€s) must appear itmmediately after the ? 
COMPILE card. Each element in the fite statement must be 
separated by a space and the statement must ne terminated 

Hith a semicoion- 


Oe If the "SOURCE" or “NEWSOURCE™ file is on magnetic tape then 
the word TAPE shouid appear on the file card. Exampte:? 


2? FILE ar: a EBCSOR TAPE s 
? FILE SOURCE O TAPES 
E« If disk cartridge is used and there is not enough room on the 
systema cartridge for backup files etce» then some of the 
compiler’s temporary fides may be label equated to the users 
pack using the file card. Exanple: | 
? FILE LINESAVE NAME MYPACK/LINESAVE/3 


Fe Cards with a $ in-column 1 are not transferred to the new 
 - source file when & NEW is specified. 


Ge The MIL command FINI must be the last physical record in any 
source file. The word FINI must appear in column 6 or greater 
on this record. 
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APPENDIX 8B: HARDWARE INSTRUCTION FORMATS AND TABLES 


NOTE: This Appendix wit fotlow the hardware obit numbering 
convention: bits are numbered right to lefts O through 
23. AS noted earliers this is at variance with the 
software conventions where the mostsignificant 
. Cleftrmost) bit in any register was identified in the 
MIL syntax as bit 0 Czero)d»s the next most significant 

as bit ls etce 


B1700 HARDWARE TABLES 


Cac Seas aene som aea a 


Tabie 8-1: Register Addressing 


SELECT (Column) NUMBER 
0 1 2 3 


0 a oTA FU X SU4 i 
1 ' 1B FT Y CHPX { 
2 e tC FLC T CHPY i 
3 & TD FLD L | XANY i 
hy { TE FLE A XEOY ( 
5 € TF FLF M MSKX { 
6 i = 6CA BICN BR HSKY | 
GROUP T t C€8 FLCN LR XORY i 
CRow) 8 { LA *TOPM FA DIFF i 
NUMBER 9 a =6L8B RESERVED FB MAXS i 
> 10 i tc RESERVED FL: , *MAXM i 
11 § LOD *PERR TAS. , U t 
i2 § LE XYCN CP *HBR a 
13 { LF XYST —*h SM ' DATA i 
1& i cCc *INCN READ CMNO 4 
i5 f cod RESERVED WRIT NULL 


RBH OBBSS BSRMSISMHK MOO ATH eHM EO THO AES WE OH DMHOBDBHHAH SASS es 


* Available on 681720 systems only 
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BICN 
XY¥CN 
XYST 
FLCN 


*INCN 


cc 


cD 


NOTES: 
le 


Ze 


3. 


4 
De 


Table 8-2: Condition Registers 


Softuare Bits 


0 1 2 | 3 
1 LSUY ‘ts CYF @ cYo a cyt a 
fom emesanmanwon mi sconce anwan i oom aan naman am mm § sen anauanauwne wo f 
§ MSBX i x= i xX<y a X>yY | 
§ eee ose snaensa mn) concen aconacnea J umocamec wm oaceacen | sacanwawonoce ao | 
1 tSux i INT i Y NEQ O § K NE® 0 | 
g eer eemnencenea [veers macaecenone | com now a ee ae aenneaee} saa asasaanane we 
1 FL=SFL i FLOSFL 1 FL<SLF t Fl NEQ O a 
fo SS eK ese ese e's fee see Re See a fee ee nee Reena ene Ses Sa ee ne we | 
@ PORT DEVICE % PORT HIGH § PORT INTERRUPT 1 PORT LOCKOUT 23 
{ MISSING 1 PRIORITY 4 | | 
J eewcwenecaanen aj ome eceaaeneenaa [eunaee an eraesenaes face ascanawane ae | 
§ STATE 4 TIMER § 170 § CONSOLE | 
t LIGHT 1 INTERRUPT 1 INTERRUPT it INTERRUPT { 
§ wre aetewewe wna ewecamnnanceaows eae waa nasa aaefuswaneaaawase om j 
# MEMORY 1 MEMORY * § MEMORY * MEMORY * 
4 READ DATA f WRITE/SSWAP § READ ADDR & WRITE/SSWAP | 
§ PARITY ERROR @ ADDR OUT OF «4€ OUT OF BOUNDS 4 ADDR OUT a 
§ INTERRUPT t BOUNDS OVER@= 4 INTERRUPT 3 OF BOUNDS | 
| i RIDE i ¢ INTERRUPT | 


3 2 i 0 
Hardware Bits 


* Available on B1720 systems only 


BICNs FLCNe xXYST» ‘and XYCN are addressable. as source 
registers onty. 

The TOPMs MBR»e and A registers are used to determine the 
memory (Ccontrol or main) and Location of the next 
microinstruction. 

MSMA is control memory and may be addressed onty from the 
maintenance Console during tape mode. 

CPU is a destination register only. 

NULL atways contains a vaiue of 0. Any register or scratchpad 
word to which it tis moved wiit be cleared to 0. 


MICRO NAME 


REGISTER MOVE 


SCRATCHPAD MOVE 


4 BIT 
MANIPULATE 


‘BIT TEST REL 
BRANCH FALSE 


‘BIT TEST REL 
BRANCH TRUE 


SKIP WHEN 


READ / WRITE 
MEMORY 


MOVE OBIT 


LITERAL 


MOVE 24. BIT 
LITERAL 


SHIFT/ ROTATE | 
T REG 


EXTRACT FROM %& 


T REG 


BRANCH 
RELATIVE 


RELATIVE 


MC MD ME 


Mr 


iS 64 (3 {2 il 10 b 8 ? é. $8 4 | $3 2 ! 6 


+ 


SoA ete. 


| 
kK REG 1 GROUP REG t REG 2 REG 2 GROUP 
Pee SOURCE REGISTER SELECT | SELECT | SINK REGISTER 
or) 6 i @ | REGISTER GROUP REG [MOV /OPWIDOUBLE PAD WORD 
$e : SOURCE OR SINK SELECT. DIR ve ADDRESS 
oan) 0 ' 1 |REGISTER GROUP, IREG) MANIPULATE | 4 BIT MANIP. 
#y 48IT SOR KR SNK {SEL! pee LITERAL 
“a0 ’ r r nec atee GROUP, |REG) TESTBIT | psp] RELATIVE BRANCH 
3 4 BIT SOURCE seu! NUMBER {SGN [DISPLACEMENT MAG 
eH 0 t r) | [REGISTER GROUP [REG:TESTGIT | DSP/ RELATIVE BRANCH 
‘ : 4 BIT SOURCE SEL' NUMBER | SGN DISPLACEMENT MAG 
mm 0 ’ 1 6 | REGISTER GROUP |REG! SKIP TEST 4 BIT TEST MASK 
i . 4 BIT SOR & SNK [SEL: VARIANTS ht on ae, tee ees 
‘4 0 ‘ ' 1 |R/W|COUNT FA/FL | DATAREG TW; DATA TRANSFER 
7 LVAR| VARIANT S.-i ji CODE | SGN; WIOTH MAGNITUDE 
i 1 6 6 0 | REGISTER GROUP, | ENTIRE OBITS OF & BIT LITERAL 
st REG SEL IS 2. Ord a Megs ie 8 pees recate _ 
Bat ry a 1 | REGISTER GROUP, & MOST SIGNFICANT BITS OF 
aa REL SEL 15 2. FULL 24 BIT LITERAL 
ram 6 ( O | “SINK REGISTER | SNK REG S/R, LEFT SHIFT/ROTATE 
GRouP SELECT VAR! « COUNT 
‘ 8 ' ( RIGHT BIT POINTER SNK REG EXTRACTION FIELD | 
. FOR EXTRACTION FLO : CODE WAIOTH 

iis SEN | RELATIVE DISPLACEMENT MAGNITUOE 

an | 1 FOP RELATIVE CALLED ADDRESS MAGNITUDE 


SGN 


Net 7 Reet YOR 


rong 


VARIANTS 


MOv DIR: 


Een bens ee 


MANUP. 
VARIANTS: 


‘DSP SIGN: 


4 DSP SIGN: 


RI Ww “VAR: 
CNT VAR: 


REG SEL: 
IW SIGN: 


erp S ht WE; ? 


Peers aoe 


S/R VAR: 


emcee tacpeaeies 


1/2 OPW : 


SINK REG 


90 
606 6 


Pe-R IR<-?P 
LEFT | RIGHT 


OEec 


SET pane INC DEC 
TEST | 1TEST | 


[eS Os 
ats eae BRAT? 


aT esp T WRT 


SUORIIWSISULOIILIW 


| tf<8 az gel 


eu DATAREG | TW| DATA TRANSFER WIDTH 
Reem CODE |SGN' 0 MAGNITUDE 
CLEAR too yp yj x 7 Fa Fu Ful cp g 
_REGISTERS REG REG | REG, REG REG (REG REG REG 2 | eto 
~ SHIE-T/ ROTATE S/R DIR _[X/¥ LEFT ORRIGHT, XORY PH K/Y VAR: [x lv =| 
X GRY VARIANT | VAR|SHIFT/ROTATE COUNT 347 S/R, OIR: | SET=! SFT= ROT =!ROT >! : 
I SHIFT/ROTATE & S/R, DIR c LEFT OR RIGHT X ANOY 2 5/R, OR SFT< SFT~ ROT </ROT< 53108 | 
os NOY oe VARIANT U SHIP T/ ROTATE COUNT. 2 VARIANTS: Beat 
COUNT FA/FL COUNT FA/FL COUNT SCALAR gi] COUNT FA/|N@P | Fat | FAt {| FAl, FAS ., FAG | 
aa VARIANTS MAGNITUDE oS FL VAR: Pa FL’ | FEE | i Le | Fub 
EXCHANGE DPW ~~ SINK OPW SOURCE DPW | ) 
ERLE eS oe ADDRESS ADDRESS a eee 
SCRATCHPAD & wb gee “LEFT HALF PAD ff P SI 
MONITOR = LITERAL OCCURRENCE IDENTIFIER < aa 
DISPATCH “3 0 o #60 0 DISPATCH  SKP &! SKP FLAG: | FAIL | Succ; . | l 
i VARIANTS ‘FLG 2 DISP VAR : [LOCK WATLO READ R&C WRTHI !ABSNT |UNDEF: UNDEF 
j. CASSETTE & Car) o| 6 0 r ar) 6 f 0 CASSETTE v fe CASSETTE | START STOP @STOP ON UNDEF [UNDEF UNDEF EF STOP ON UNDEF; 3 
CONTROL ” eke Pees KMANIP VARIANTS “ ¥g  MANIP: TAPE | GAP | X#¥ XY ar 
BIAS ny 0 (8 oj; eC ) 0 oe] 0 0 j \ BIAS [TST MATEST FLG; |TST/ TEST : 
_& ' _VARIANTS FUG 8 BIAS VAR: | UNIT |N@P | Fee |nge nap | 
STORE F INTO i 0 ® e 6 e t) a o{/ 0 ' ° 0 SINK DPW 
j dew F Aas state oe a eae __ADDRESS | | 
$+ LOAD F FROM 0 o ¢@ °. 0 8 6 6 SOURCE DPW 
5 OPW i i ADDRESS ‘-o 
i CARRY FF im o oO 0 oj] 8 o oo oOo; o 43 t r) eye Cyr CVF ICYF @ 
i MANIPULATE Ff cyojcve| 1 | 0 @ 
f EXERCISE Sa) oo. of oO o 0 oo: 4 [ 1 ij o | 0 ; 0 Ta/w BH R/w var READ |WaIT 
; MSM (t) ia ! VAR gy 
e 
4 HALT ry 
Ee _ 
‘ M- STRING 
j NORMALIZE x 
: BIND 


tes. 


TNO OPERATION 


_AL,TOPM,MBR 


INVId VWUYSYVE VINYS 
NOTLYUOduO? SHONDYYNE 


IW 


*S*d 


8626 z2le2 
-IWIIN3SGEANOD ANVdNOD 


Be & 
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Table 6-43 Variant Field Definitions 


EME SSPE SM SSEHM SBSH SSA E SHS CS STMSESKSK AROS FPDBSEREH AD SO MW OSD SFB STAG nS SKB BH HBS 2H BH wm 


EFOUR“BIT MANTPULATE 1 SKIP WHEN Connn) SKIP #& READ/WRITE MEMORY ‘ 
{ (C3nnn) VARIANTS § TEST VARIANTS ’ (7nnn) VARIANTS ‘ 
i ‘ i ¢ 
IBITS 4-6 CONDITIONSIBITS 4-6 CONDITIONS {BITS 67 CONDITIONS 4 
emcee ee em ec meee ei semanas eeweernnne — feeseenan  sewenecnne 4 
s 000 SET « 000 ANY.SKIP 4 00 X REG. ‘ 
t 001 AND 1 001 ALL. SKIP 1 O21 Y REG. ‘ 
4 010 OR 1 010 EQU.SKIP 4 10 T REG. ‘ 
1 O11 / EGR 1 01 ALL CLReSKIP 1! 12 L REG. ‘ 
! 100 INC i 100 NOT ANY.SKIP 4 | ‘ 
t 101 INC/TEST 4 101 NOT ALL.SKIP 4@#BITS 8=10 CONDITIONS § 
f 110 DEC # 110 NOT EQU.SKIP freererens cecerenen= 4 
! iit DEC/TEST @ 111 NOT ALLeCLR.SKIP # 000 NOP t 
fone mere nt ew eene nnn] momen esnncsmennmeerscrns 001 .FA UP t 
HEXTRACT FROM T REG. 1 SWAP MEMORY § 010 FL UP t 
1 (8nnn) VARIANTS ‘ CO2nn) VARIANTS 4 O11. FA UP FL ON ¢ 
t t t 100 FA ON FL UP ft 
{BITS 5-6 CONDITIONS#BITS 6*7 CONDITIONS 4 101 FA DN é 
Joeewcene neemeeremafanmenwes  sawenmnnn= $110 FL ON t 
i 00 X REG. &§ 00 X REG. 1 Li FA DN FL DN I 
i O01 Y REGe #€ O1 VREGs < ‘Ceeceeseessseesseasssese=4 
i 10 TREG- # 10 T REG. é CASSETTE CONTROL t 
t at t REG. f 11 L REG. é (002n) VARIANTS t 
(Ses ce meen emenmasaen a] aa cnecesenan name senannan | : 
{ COUNT FA AND FL @ DISPATCH (001n) {BITS 3-1 CONDETIONS 1 
t (€O06nn) VARIANTS 1 VARIANTS occenen- Sapeemace=:. 
‘ 1 ¢ 000 START TAPE § 
BITS 5-7 CONDITIONSIBITS 1-3 CONDITIONS & 001 STOP ON GAP 1 
Pommeenes  seereceeea(ennseses  sanecosens = § 010 STOP ON X NEO Y @ 
4 000 Nop 1 000, DISPATCH LOCK 4011-211 RESERVED ! 
t 00! _ FA UP t 001 DISPATCH WRITE Unamerenenneennnnnennnnn |{ 
1 010 FL uP ' 010 DISPATCH READ BIAS s 
! oi FA UP FL DN f 011 DISPATCH RO &@ CLRE (003n) WARIANTS q 
1 100 FA DN FL UP 1 100 RESERVED ‘ t 
§ 101 FA ON ' 101 RESERVED (BITS 3-1 CONDITIONS ¢& 
1 110 FL ON t 110 RESERVED  ateteteatadtacad cneceennes 8 
¢ iil FA ON FL ON 4 123 RESERVED #000. FU t 
t t € 001 24 OR FL ft 
t ‘ f 010 24 OR SFL 1 
‘ 4 @ O11 24 OR FL OR SFL I 
t 4 @ 100 NOP ‘ 
‘ a 1-101 24 OR CPL OR FL 3 
1 ‘ 1 110 NOP ‘ 
i ‘ f i11 24 OR CPL OR FL 6 
t i ‘ OR SFL t 
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B1i700 HARDWARE INSTRUCTION FORMATS 


BIAS 

i op : 1 BIAS 1 TEST CPL NEQ O FLAG 1 
{ CODE a VARIANTS CV) #0 =< NO TEST ‘ 
1 0000 0000 0011 1 Osee7 4 1° TEST CPL RESULT § 


iS er ae) 1 | | 0 


This instruction sets CPU to the value 1 if the value of FU is 4 or 4& 
and to 0 otherwises uniess V = 26 [If V = 2» the value of the CPU is 
determined by SFU in Lieu of FU. SFU ts the first 4 bits of the 
scratchpad word $08. (On the BL7105 FU = 8&8 witli set CPU = 0.) 


The vatue of CPL is also set to the saatliest of the vatues denoted in 
the following tabie. ; z 


a VALUES 
0 FU 
1 24 or FL 
2 24 or SFL 
3 24 or FL or SFL 
4 CPL 
-§ 24 AND CPL AND FL 
6 CPL 
of CPL (not defined on the B1710) 


If the test ftag equats 1 and the finat vaitue of CPL is not Ov» tha 
next microinstruction ts skipped. 


BURROUGHS CORPORATION COMPANY CONFIDENTIAL 
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BIND 


CAvatiable on 81720 systems onty) 


+ OP CODE i 
4 0000 0000 0000 0100 4! 


OBE SHWE HBaewtane Rigas Hae a 


12 _ 0 


This instruction moves the 24-bit vaiue from the Lt register to the MBR 
register? moves the least significant 4 bits from the YT register to 
the TOPH registers and moves the most significant 20 bits from the fT 
register to the A registers truncating the teft most 6 bits of the 
source. 


BIT TEST BRANCH FALSE 


a oP # REGISTER 2 REGISTER € REGISTER @ DESPLACEMENT £ DISPLACEMENT 2 


4 CODE 4 GROUP # @&@ SELECT # 2 BIT # 4 SIGN 4 VALUE i 
# 0100 % 0.6.15 A Deoeel 1 Oeee3 40 POSITIVE $ 02.615 i 
i- § { { é 2 - NEGATIVE § é 
15 12 il 8 t 6 > R 3 0 


This instruction tests the designated bit within the specified 
register and branches (relative to the next instruction) by the amount 
and direction of the signed displacement value if the bit is 0. If the 
bit is Ll» a displacement vaiue of 0 is assumeds and control passes. to 
‘the next inedine Heinstruction. A displacement vaktue indicates the 
number of 16°bit words from the next ineline instruction. A negative 
sign indicates lower addresses in control memory Cbackword 
displacement). The maxinum displacement is 15 microinstructions. 


NOTE: Register Bit # is read from right to left» 0-3 according to 
the hardware bit numbering conventione 
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BIT TEST BRANCH TRUE 


4 OP 1 REGISTER # REGISTER 4 REGISTER &@ DISPLACEMENT § DISPLACEMENT 3 


{ CODE t GROUP @ -t SELECT @ ¢ BIT # t SIGN 1 VALUE , 
@ OL0L & OeonlS J Oseol 1 Osee3 40 = POSITIVE # DeeelS ‘ 
‘ ‘ i | ‘ 11 - NEGATIVE 1 | ‘ 
15 12 U1 7 6 s+ k 3 0 


This instruction tests the designated bit within the specified 
register and branches (relative to the next instruction) by the amount 
and direction of the signed displacement vaiue if the bit is 1-e If the 
bit is O» a displacement value of 0 is assumed» and control passes to 
the next inedline H*instruction. A displacement vatiue indicates the 
number of 16-bit words from the next in«tine instructione <A negative 
sign indicates tower addresses in control memory Cbackword 
displacement). The maximum displacement is 15 microinstructions. 


NOTE: Register Bit # is read right to left» 0-3 according to the 
hardware bit numbering convention. 


BRANCH 


« OP. § DISPLACEMENT SIGN & DISPLACEMENT VALUE 1 


§ CODE £ 0 = POSITIVE | i] 
!# 110 ¢@ 1 = NEGATIVE 4 00224095 { 


15 13 12 il 0 


This instruction fetches the next microinstruction from the location 
obtained by adding the signed displacement value given in the 
instruction to the address of the next tn«dine microinstruction. 


A dispiacement vaiue indicates the number of 16-bit words. 


CALL 


¢ oP 1 DISPLACEMENT SIGN 4 DISPLACEMENT VALUE $ 
€ CODE @ O = POSTTIVE | { 
# 111 #@ 2 = NEGATIVE b 00024095 t 


Se Oe MBS Sas ESOS eC SHAME AARASEOSRASHVSESDW SHS AHMSSE SBE SSDS 


15 13 i2 11, 0 


6-« 
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This instruction pushes the address of the next tn-Line 
gicroinstruction Calready contained in A- register) into the A_ stack 
and then fetches the next microinstruction from the aiocation obtained 
by adding the signed displacement value given in the instruction to 
the address of the next ineline microinstruction. 


A dispiacement vatue indicates the number of 16-bit words. 
NOTES: 
1. EXIT» the opposite of CALL» is accomplished by emptoying§ the 
MOVE register instruction with TAS as the source register and 


A as the sink register. 


Ze When the A address is stored in the A stack» it is muditiplied 
by 16 and stored as a bit address. 


CASSETTE CONTROL 


# OP § CASSETTE MANIPULATE 4 RESERVED 3 
$ CODE @ VARIANTS (CV) t FLAG BIT & 
£..90000 0000 0010 1 0...7 t Ooecl i 


15 4 3 _ ot 0 


This instruction performs the indicated operation oan the tape 
cassette. 


Y= 0 Start Tape 

Stop Tape 

Stop Tape if X NEQ@ Y 
Reserved 

Reserved 

Reserved 

Reserved 

Reserved 


Nom & w NX ee 


ALL Stop Tape variants cause the tape to hatt sa the next available 
Jape . 


Bee <9 
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CLEAR REGISTERS 


CAvaiflable on B1720 systems onty) 


aan SD SSS SH HKRSERORERBHASOBWST BAAS OMS Z . - 


4 oP @ REGISTER FLAGS 
' CODE § 8-BITS 3 1 
# 0000 OO11 1 L TY XF FF C4 
t i ALUP#? 


15 8 T 0 
This. instruction clears the specified register (s) to 0 tf the 
respective flag bit is 1. 


COUNT FA/FL 


# oP § COUNT t LITERAL f 
a CODE 1 VARIANTS CV) 4 | 
{1 0000 0110 @ O.-.7 1 0..-31 ! 
15 8 7 3 4 0 


This instruction increments (Cdecrements) binarilty the designated 
register(s) by the value of the Literat contained in the instruction 
or by the value of CPL if the value of the “Literal is 0. 


Neither overfiow nor underfiow of FA is dectected. The value of FA may 
go through its maximum vatue or its mininum vatue and wrao around. 


Overftonw of FL is not detected. The vatue of FL may go through its 
maximum vatue and wrap around. Underfiow of FL is detected and willl 
not wrap around. The value 0 is dieft in FL. 


Literal: values Cor CPL vatues if LIT=0) of 25 through 31 are truncated 
to the vatue 24. 


Count variants are as fotlows: 


¥V = 000 No Count 
001i Count FA Up 
010 Count FL Up 
O11 Count FA Up and FL Down ie 
100 Count FA Down and FL Up 
101 Count FA Down 
110 Count FL Down 
111 Count FA Down and FL Down 


6 = ii 
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PORT ABSENT is executed by the processor when necessary to return a 
Port Device Absent Level signal to another port indicating the absence 
of the designated channel. . 


Dispatch operations in the case of Processor*2 and Processor Adapter=1 
(direct connect to memory) are Limited to the following: 


1. LOCKOUT +¢ SKIP*LF=“NOT“ALREADY“LOCKED: always skiose 


Ze WRITE LOW: always sets Port Device Absent tevet true Ctrue 
indicates absence). 


3- READ AND CLEAR: always sets the Port Device Absent Level 
faise (faise indicates present). 


No changes occur in the T and lL registerse In the INCN ragister only 
the Port Device Absent bit can change. The Lockout» the Interrupts and 
High Priority bits wiil always be false. No other dispatch operations 
are defined.. 


EXTRACT FROM REGISTER T 


i OP # ROTATE 1 DESTINATION # EXTRACT : 
4 CODE @ BIT COUNT. 1 REGISTER § BIT COUNT 3 
1 1011 4 0.2.24 100 7 x § 0.2224 4 
i | foi- Y i | 
f t (ioe? fT | t 
i ] @aret 1 t 
15 12 11 ~— |. 7 6 5 4 0 


This instruction rotates the T register contents teft by the ROTATE 
counts extracts the bits specified and moves the result to the sink 
registere If the extract bit count is tess than 24 the data is 
right“justified with the left (most-significant) zero bits suppited. 


The contents of the T register are unchanged untess it is atso the 
Sink register. 


A rotate vatue of 24 is equai to @ and is equivalent to a NO 
OPERATION. 4 | 


B = 10 
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DISPATCH 


CRequires a hardware I/0 subsystem available on the 81720 only) 


« oP t DISPATCH | SKIP VARIANT ] 
1 CODE 1 VARTANTS t CApptlies onty to | 
9 0000 0000 0001 4 OOO=LOCKOUT | dockout variant) | 
¢ § OOLRWRITE §@ O-SKIP YF ALREADY LOCKED | 
4 # OLO-READ @ i-SKIP IF NOT ALREADY LOCKED $ 
i 4 OLL*READ & CLEAR @ | 
4 § LOO“WRITE HIGH i | 
| @ LOL“-PORT ABSENT 4% q 
15 & 3 i 0 


This instruction sends/receives interrupt and interrupt information 
to/from other ports. 


Since the interrupt system is dwenca sy att ports» the processor 
shoudd gain controt of the interrupt system by successfully completing 
a LOCKOUT prior to a DISPATCH WRITE. 


LOCKOUT sets the Lockout bit in the DISPATCH register and atiowss via 
the skip variant» skipping or not skipping the next 16"bit instruction 
based upon the success or faiture Calready set) of the LOS KOUT. 


WRETE CHigh or Low) DISPATCH sets the Lockout and Interrupt flip flops 
in the port interchange. It also stores the contents of the L register 
into menory tocation 0 to 23 and the contents of the teast=<signi ficant 
seven bits of the T register Cdesignating the destination port #& and 
channel #) into the appropriate port interchange register. In 
additions it sets (Write High) or resets (Write Low) the high 
Interrupt flip flop in the port interchange. 


READ DISPATCH stores the contents of memory tocations 0O through 23 
into the L register and the contents of the Port Channei register into 
the teast significant 7 bits of the T register. The other 17 bits of T 
are unaffected. 


READ AND CLEAR DISPATCH in addition to performing the READ DISPATCH 
operation clears the lockout flip flop» the two interrupt flip flops 
and the Port Device Absent flip flop tn the port interchange. It does 
not clear any memory Locations. 


B = 12 
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NOTE: The microprogramming assembler uses the teft-=most bit to be 
extracted and calculates the rotate bit count to be used by 
the hardware circuitse The assembler addresses the bits 
within the T register teft to right as 0 through 23; 
hardware addresses the bits right to left as 0 through 23. 


FOUR@“BIT MANIPULATE 


i oP @ REGISTER 2 REGISTER § MANIPULATE i LITERAL € 


§ CODE 4 GROUP # @ SELECT # @ VARIANTS CV) 8 ‘ 
#0011 8 0.24615 1 Deonl 8 Owe? tf O04«--15 8 
iS i2 11 8 7 6 4 3 0 


This instruction performs the operation specified by the variants on 
the designated register. 


Vv = 0 The register is set to the vatue of the Literal. 
1 The register is set to the logical AND of the register and 


. literal. os 
2 The register is set to the togical OR of the register and 
fliterai. 
3 The register is set to the togicai EXCLUSIVE-0R of the 


register and Literal. 
The reygister is set to the binary sum (Cmoduio 16) of the 
register and literal. { 

5 The register is set to the binary sum (moduio 16) of the 
 pegister and literals» and the next microinstruction is 
skipped if a carry is produced. 

6 The register is set to the binary difference (aoduto 16) of 

' the register and the Literal. 
7 The register is set to the binary difference modulo 16 of 
the register and titerals and the next microinstruction is 
skipped if a borrow is produced. 


A ‘ 


EXCEPTIONS: 


BICNs FLCONs XYCNe XYST» INCN (81720) and CPU (81710) when specified as 
operand registers are not changed as a result of this operation. 
Houevere the carry or borrow outputs are produced and a skip can 


resuit. 


B- 13 
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HALT 


SES wae sous ean ese 2 ew 


a op CODE a 
{ 0000 0000 0000 0001 3 


15 0 


This instruction stops the execution of the microinstructionse. In RUN 
mode the next micro to be executed is fetched and stored in the 4 
registers» and the A register points to the next fottowing micro. In 
TAPE mode the next micro is not fetched and stored in the M registers 
but the HALT micro is deft in the NM register. 


The register indicated by the register setect switch wiil be 
displayed. 


LOAD F FROM DOUBLEPAD WORD 


CAvailable on 81720 systems only) 


BES WS SRS SSO HAUSA NRBHR EE BEATE EBHS OO 


t op - f SCRATCHPAD 1 
¢ CODE ¢ WORD ADDRESS 4 
£ 0000 0000 0101 & Oeee15 ‘ 
15  & 8 0 


This instruction moves the contents of the A and 8 portions of the 
designated scratchpad word to the FA and FB registers respectively. 


“MONITOR 


CAvailable on 61720 systems onty) 


ARPS OEOBEA AGHA RSMO enn Qaonese Seno ae a 


& OP CODE | VARIANTS { 
19000 1001 i 7e 6» Se &4e 3e 2e 0 | 


15 8 7 0 


B= 14 
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This instruction skips to the next sequential instruction. 


During the time this microroperator is executing the operator and the 
Last two bits €0 and 1) are decodads ANDed with the system clock and 
are present in the backpiane as follows? 


MONITOR 0 True for the GP Code 

MONITOR OORO True if tast two bits are 00 
MONITOR O1RO True if last two bits are Ol 
MONITOR OZRO True if last two bits are 10 
MONITOR O3R0 True if iast two bits are 11 


At the backptanes the monitors are oneshalf clock from Leading edge to 
trailing edge. 


HOVE 8~BIT LITERAL 


4 OP @ DESTINATION § LITERAL 14 


§# CODE @ REGISTER  § i { 
#1000 @ GROUP 3 1 022-255 ! 
§ 8 O20015 q t 
iS 12 il 68 7 0 


This instruction moves the 8-bit ltiterat given in the instruction to 
the sink register. If the move is between registers of unequal 
lengths» the data is right~justified with left (Cmoste-significant) zero 
bits supptied. 


EXCEPTIONS? 
ie REAQ and WRIT are exctuded as sinks. 
Le When M is used as a sink register» the operation is changed 


to a bit"OR which modifies the next microinstruction. It does 
not modify the instruction as stored in memory. 
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MOVE 24"BIT LITERAL 


i oP & DESTINATION 1 24~ aN LITERAL §& 


t CODE { REGISTER 1 ‘ 
1 1001 &§ GROUP # 1 0 eeeMAX a, 

4 b 000015 ‘ g 
15 12 11 8 7 0 


This instruction moves the 24-bit titeral given in the doublesiength 
microinstructton to the sink register. If the move is between 
registers of unequal tengths+r the literal is truncated from the teft. 


EXCEPTIONS? 
ie READ» WRITs M and CP (81710) are aexctuded as sinks. 


Ze The MSMA register Cavailable only on the B1720) may be a sink 
oniy in the TAPE mode. 


NGO OPERATION 


1 ap | 
1 CODE t 
t 0000 0000 0000 0000 8 


_&5 | 0 


This Instruction initiates a skip to the next sequential instruction. 


NORMALIZE X 


ff op d 
& CODE t ? 
# 0000 0000 0000 0011 4 : | ae 


MB MD ODN SESE AN S&S BS Ow 


15 — 0 
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This instruction shifts the X register left white counting FL down 
until FL = 0 or until the bit in X referenced by CPL = te Zeros are 
shifted into the right=-most end of X. 


CPL = 1 references the right*most bit of X white CPL = 26 references 
the Lefte-most bit of X. If CPL = 0» the operation will continue until 
FL = O« 


OVERLAY CONTROL MEMORY 


CAvailable on 81720 systems only) 


a OP t 
4 CODE i 
4 0000 0000 0000 0010 § 


15 0 

This instruction overtays controt memory (M*Henory) from main memory. 
The starting main memory address is in the FA registers the Length of 
the data to be overtaids in hits» is in the Fl register. The starting 
control memory address is in the L register. 


Execution of the instruction proceeds as follouns: 


1. The contents of the A register are moved to the TAS register. 
Ze The contents of the L register are moved to the A register. 
3. The first 16 bits of data are read from main memory = and 


stored in the control memory via register Le Register FL is 
decremented ty 16 bits’ FA is incremented by 16 bitsz and A 
is incremented by 1 word. 


he Step 3 is repeated untit FL = 0 or A > MAXMs at which point 
the process terminates with a move of TAS to A. 


5 The operation then continues with the next microinstruction. 


7 
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READ/HRITE MEMORY 


foP % DIRECTION 1 COUNT 1 REGISTER # & FIELD i MEMORY! 
{CODE §@ GO TO REGISTER £ VARIANTS #€ 00 = X a DIRECTION @ FIELD $ 
#0111 9 1 TO MEMORY § Ose7 #01 = Y. t 0 - POSITIVE @ LENGTHS 
t 4 i €@1i0-= fF € 1 - NEGATIVE @ 022226! 
t i & @¢rtr=t t t { 
15 12 11 10 8 7 a 6 3 4 0 


This instruction moves the contents of the register (memory) to the 
memory Cregister). If the vatue of the memory field tength is tess 
than 24,» tho data from memory is rightcjustified with left 
Cmost=significant) zero bits supptied while the data from the register 
is. truncated from the deft. 


The contents of the source is unchanged. 

Register FA contains the bit address of the memory field white the 
memory fieid direction sign and memory fietd length are given in the 
-instruction. 


If the vatue of the memory fieid tength as aiven in the instruction is 
O» the vatue in CPL is used. 


Nemory field tength vaidues Cer CPL vadivues if MFL = 0) of 25 and 26 are 
truncated to the vatue of 246 When used on a WRITE operations the 
vatue 25 and 26 cause odd and even parity respectively to be written 
into menory regardiess of the parity of the read data. 

For a description of the count variants» see COUNT FA/FL. 


READ/WRITE 5M 


CAvaitabte on B1720 systems only) 


@ OP § VARTANTS 1 R/W VARIANT & 
t CODE i G/B t H/F £ S/N #0 TO X ‘ 
# 0000 0000 0111 1 i ‘ a1 FROM x 1 


15 4 3 2 1 0 
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This tnstruction (1) moves the contents of the xX register to the 
M=Hdiory word specified by the address contained in the L register if 
the R/W variant bit = 13 data is right justified with tleft Crost 
significant) bits supplied or (2) moves the contents of the M=Menmory 
word specified by the address contained in the L register to the Xx 
register if the R/H variant bit = 0% data is right justified with left 
Cmost significant) zero bits supplied. 


The lower 4 bits and the upper 8 bits of the address in Ll are ignored. 


READ/WRITE. MSM causes the A register to be moved to the TAS register 
and the L register to be moved to the A_ gregister before’ the 
instruction is executed. The TAS is restored to A after the READ/WRITE 
HSM operation is conpleted. 


The S variant is used to enable the set/reset of the G/8 and H/F flip 
flops. If S$ = li» the G/B and H/F flip flops are set/reset by the G/8 
and H/F variants. If S = 0» no change is sade in the G/8 and H/F flip 
fiops. 4 ; : 


If the G/3 flip flop is true» all READ/HRITE MSM operations will force 
bad parity in the addressed word. If the G/8 flip flop is false» ait 
READ/WRITE MSM operations will force good parity in the addressed 
word. 


If the H/F flip flop is trues the-processor upon reading an 4"Nesory 
word containing parity error will flag the error condition by setting 
a CO bit true. It with not halt. If the H/F flip flop is falser the 
processor upon detection of a parity error in reading an 4-Memory word 
witli flag the error condition by setting PERR bit 1 true and then 
halt. Reading an M*Memory word occurs when fetching a M-op from 
H-Memory or when moving an M~Memory word to any destination. 


The H/F and G/8 fiip fiops are cleared to zero (false) with the CLEAR 
Signal. If S = i» the G/B and H/F flip flops are set/reset prior toa 
the execution of the READ/WRITE 54 portion of the operation. 


REGISTER MOVE 


' oP 8 SOURCE 2 SOURCE @ DESTINATION & DESTINATION € 


# CODE @ REGISTER € REGISTER § REGISTER t REGISTER i 
§ 0001 @ GROUP @ € SELECT # &€ GROUP @ f SELECT #2 a 
i t QeeelS § Deee3 { 00023 @ Oeeel5 { 


15 12 11 87 65 43. 0 
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This instruction moves the contents of- the source register to the sink 
register. If the move is between registers of unecual lengths» the 
data is right-justified with tleft Cmost-significant) zero bits 
supplied or the data ts truncated from the lefts whichever is 
appropriate. 


The contents of the source register are unchanged unees® it is also 
the sink register. 


EXCEPTLONS? 


1» WRIT» CHND Cand CPUs READ on 81710) are excluded as source 
registers. 


Ze Hhen the M register is used as a sink in RUN or STOP modep 
‘the operation ts changed to an bit-OR which modifies the next 
microinstruction. It does not modify the instruction stored 
as stored in memorye In TAPE moder no bit*OR takes ptace. 


3e BICN» FLON»s XYCNs» XYSTe INCNe> READ> WRIT» SUM» CMPX» CMPY» 
XANYs» XEQY» XEQRe MSKXe DEIFFe MAX» MAXMe and U are exciuded 
as sink registers. 


he Ui is excluded as a source register’ in the STEP mode. 


Se When DATA Cand SUMs DIFF on B1710) is designated as a sources 
CMND» and DATA are excluded as sinks. 


Ge On the 81710 when Axe Me CP» or DATA is designated as a 
sources all 4"bit registers are prohibited as sinks. 


Ze On the Bi720» when U or DATA is designated as a source and 
when the next micro is to be obtained from aain nemorys M its 
exciuded as a sink. 


-SCRATCHPAD MOVE 


28 AD OF UR AF OE SD OF GD UD OF OD OF OE OF 8 OD OS BESS HB BEEBE SS SESH ESSEOPOSSSVPA SMEARS SVSBKSOE AEB AVS S BESS OG @ 


& oP § REGISTER 4§ REGISTER 1 OLRECTION 8 SCRATCHPAD € SCRATCHPAD & 


{ CODE &§ GROUP # € SELECT # $ O-TO § WORD t WORD | 
£0010 F O4e215 1 Oeved 4 SCRATCHPAD # O*LEFT WORD 1 ADDRESS | 
i 4 i] § 1-F ROM 1 1°RIGHT { 0...15 é 
t q i { SCRATCHPAD 4 WORD. : on ‘ 


OS SPONGES ELH OBE 8S ON HB HOBDBHR SBBSBASSBSSHSSVSEBAWS|S SNE NSBSBWNEBRASRI* SBS VVS Os 8S ws 


i5 12 1! af 6 <° is & 3 0 
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This instruction moves the contents of the register Cscratchpad) to 
the scratchpad (register). If the move is between fields of unequat 
lengths» the data is rightejustified with left Cmost*significant) zero 
bits supptied or the data is truncated from the teft» whichever is 


appropriate. 


The contents of the source register are unchanged. 
EXCEPTIONS: 
le When the M register is used as a sinks the operatian is 
changed to a bit-OR which modifies the next microinstruction. 
It does not modify the instruction as stored in semory. 
Ze BION» FLON»> XYCNs XYST» INCNe READ» WRITs SUM» -CMPX» CMPY>s 
XANYs» XORYs XEQY» MSKX» MSKY» DIFFe MAXSs MAXM and U_ are 
exctuded as sink registers. 


3. WRIT> CHND Cand CPUs READ on 81710) are excluded as source 
registers. ; 


he U is excluded as a source in STEP mode. 
S. On the 81710 M as a source resutts in a transfer of 24 zeros. 
SCRATCHP AD RELATE FA 


1 OP { RESERVED @ SIGN OF { LEFT HALF ADDRESS ‘ 
t CODE ‘  § 0 = POSITIVE # OF A-SCRATCHPAD WORD 1 
#0000 1000 § 000 ! 1 = NEGATIVE OoevelS , 
15 a7 5 4 3 0 


This instruction repdaces the contents of the FA register by the 
binary sue of FA and the teft half the specified scratchpad word. 


Neither overfiow nor underftow of FA is detected. The value of FA may. 
go through its maximum value or its wminimum vatiue and wrao around. 
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SET CYF 

€ OP § set q 

# CODE i VARIANTS CV) 4 

# 0000 0000 0110 1 1e2-458 ‘ 


15 & 3 | 0 


This instruction sets the carry flip-flop as specified by the 
variants. ; 


set CYF to 0 


V=t 
2 Set CYF to i fe 
& Set CYF to CYL (carry totai fron sums) 
8 Set CYF to CYD Ccarry borrow from difference) 
NOTES: | 


i. CYL is generated under the control of the length in CPL. 


-2t2ie CYF is an tnput to the arithmetic togic atong with the Xx 
: and Y registers. CYF is the tleft-most bit of the CP 
portion of the C register. 


SHIFT/ROTATE REGISTER T LEFT 


f OP & DESTINATION @ DESTINATION $ SHIFT/ROTATE § SHIFT/ROTATE @ 


# CODE $§ REGISTER t REGISTER t 0- SHIFT § BIT COUNT é 
# 1010 2 GROUP # { SELECT # f £ - ROTATE § Oeee2$ t 
a 1 OweelS 1 Qeoe3 | | 

iS) 12 it ee ae f 6~ 5 & 0 


This instruction shifts (rotates) register T left by the number of 
bits specified and then moves the 24*bit result to the sink register. 
If the move is between registers of unequal lengths» the data is 
right-justifieds with data truncated from the teft. 


The contents of the T register are unchanged untess tt is also the 
Sink register. 
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Zero fild on the right and truncation on the. teft occurs with the 
shift operation. ROTATE is an end-around shift with no truncation = or 
fill. 


If the vatue of the SHIFT/ROTATE COUNT as given in the instruction is 
Or the vatue given in CPL is used. 


EXCEPTIONS: 


Le When the 4 register is used as a sink registere the operation 
is changed to a bit-OR which modi fies the next 
microinstruction. It does not modify the instruction as 
stored in memory. 


Ze BICNs FLON» XYCNe XYST» INCN» READ» WRITs SUM» CMPX» CMPY>» 
- - XANYs» XEOYs XORY» Dif F » MAXS»s MAXM and U are exctiuded as sink 
registers. 


SHIFT/ROTATE REGISTERS XY LEFT/RIGHT 


« oP 1 SHIFT/ROTATE @ SHIFT/ROTATE € SHIFT/ROTATE 1 
{ CODE t VARIANT t DIRECTEON 4oBiT ’ 
£0000 O101 1 0 = SHIFT 1 VARIANT 1 COUNT t 
‘ ff b= ROTATE #0 = LEFT t 000.48 t 
{ ' t 1° RIGHT t ‘ 
(15 6 i? 6 5 0 


This instruction shifts (aes register X and Y deft Cright) by the 
number of bits specified. The register x is the teft-most 
Cmost-significant) half of the concatenated 48-bit XY register. Onty a 
count of one may be specified on the 81710 for the concatenated XY 
registers 


Zero fill on the ee nee. truncation on ‘ne teft occurs with the Left 
shift. Zero filt on the teft and truncation on the right occurs. with 
the right shift. 


If the vatue of the SHIFT/ROTATE COUNT as given in the instruction is 
O» the operand is Snyekeeregtgree by the amount determined by CPU as 
fotl ous: 
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CPU SHIFT/ROTATE COUNT 

“09 1 bit 

O1 & bits 

10 Undefined 

il 8 bits Cavaitable only on 81720 systems) 


NOTE: The shift by CPU option $s available only on B1720 systeas. 


SHIFT/ROTATE REGISTER XY LEFT/RIGHT 


f OP 4. SHIFT/ROTATE @¢ SHIFT/ROTATE & XsY f SHIFT/ROTATE @ 
« CODE & VARTANT @ OTRECTIGN  & VARIANT i BiT | 
§ 0000 0100 #8 0 = SHIFT £07 LEFT 'o- X REG f COUNT f 
i fe 1 = ROTATE 1 10°: RIGHT $ 1 - Y REG F DeweZh t 
15 8 7 — 6 5 4 0 


This instruction shifts (rotates) register X or ¥ left or right by the 
number of bits specified. 


Zero fill on the right and truncation on the ieft occurs with the left 
shift. Zero filf on the deft and truncation on the right occurs with 
the right shift. : 


If the vaiue of the SHIFT/ROTATE COUNT as given in the instruction is 
QO» the operand is shifted Crotated) by thea amount determined by CPU as 


' fottouwss 
CPU SHIFT/ROTATE COUNT 
00 1 bit 
o1 4 bits 
10 - Undefined 
il 8 bits (not available on B1710 systens) 


NOTE The shift by the CPU option is availabie on 61720 systems 
only. | 
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SKIP WHEN 


t oP t REGISTER € REGISTER &@ SKIP TEST § MASK t 


{ CODE 4 ROW # 1 COLUMN # 2 VARIANTS CV) @ 0.2015 1 
1 0110 & Oeeel15 8 Osoel = 8 Onna? 1 a 
15 12 11 8 7 )©6=S 6 a ) 


This instruction tests onty the bits in the register that are 
referenced by the 1 bits in the mask and ignores alf others. It then 
performs the actions specified betow. Exception: If ¥V = 2 or ¥V = G6» it 
compares ati bits for an. equat condition. 


y= 0 «If any of the referenced bits are 1*s» the next 
M-instruction is skipped. 
1 If att the referenced bits are {"*s» the next 4d-instruction 
is skipped. | 


2 If the register is equat to the masks skip the next 
M-instruction. 


3 This is the same as V = le but the referenced bits are aiso 
Fe cleared to 0 without affecting the nonwreferenced bits. 


4 If any of the referenced bits are 1* sp» the next 
M-instruction is not skipped. ; 


5 t£f ati the referenced bits are 1*s5e the next 4Yeinstruction 
is not skipped. 


6 If the register ts equal to the mask» the next 4{-instruction 
‘is not skipped. 


7 This is the same as Vo= Ss but the referenced bits are also 
cleared to 0 without affecting the non-referenced bits. 
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NOTES AND RESTRICTIONS: 


1% If the mask equals 0000 the ANY result is false. 


2212 5298 


The skip is 


made for V = 0 and is not made for ¥V = 4 If the mask equais 


0000» the ALL resuit is true. The skip is made 


V=7 and is not made for V=1 and V=3. 


Ze BICNs FLCN» XYCN» XYSTe» and cannot be cleared with v 


= Te Howevers they can be tested. 


STORE F INTO DOUBLEPAD WORD 


CAvailable on.81720 systems onty) 


' oP t SCRATCHPAD 1 
@ CODE ¢ WORD ADDRESS ¢ 
¢ 0009 0000 0100 @ 0...15 ‘ 
15 | 4 3 . — 


V=S and 


= 30r V 


This instruction moves ie contents of the FA and Fe pegiscers to the 


designated scratchpad word. FA is transfered to the 


of the 


scratchpad words and FS (which contains Fle FTe and FU) is transferred 


to the 8 scratchpad word. 


The contents of FA and FB remain unchanged. 


SWAP F WITH DOUBLEPAD WORD 


t OP. § DESTINATION # SOURCE § 
t cODE { 48-B1T § 48-6817 8 
# 0000 0111 2 SCRATCHPAD & SCRATCHPAD & 
t ~ — WORD t WORD t 
t § 020215 1 Ooeei5 § 

15 8 7 & 3 0 


This instruction moves the contents. of the FA and FB 


registers to a 


hardware hotding register. It aiso moves the contents of the teft and 


right word of the source scratchpad word to the FA 


respectivedlyr and moves the contents of the hardware holding 


to the destination scratchpad word. 


register 
register 
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SWAP, MEMORY 


CAvaitabte on 81720 systems only) 


t oP ft REGISTER # § FIELD 1 MEMORY § 
4 CODE § 00 = Xx § DIRECTION f FIELD & 
4 0000 0010 # O1 = ¥ 1 0 - POSITIVE @ LENGTH 2 
i #10 =f (1 = NEGATIVE 1 0.2.24 1 
i f# wi see ' i t 
15 8.7 6 5 & Q 


This instruction swaps data from main memory with the data in the 
specified register. If the value of the memory fietd is less than 24>» 
the data from memory is right-justified with left Cmost“siqnificant) 
zero bits supplied. The data from the register is truncated from the 
feft before entering memory. 


Register FA contains the absolute binary address of the matin nemory 
fieid while the fietd direction sign and field is given in the 
instruction. . 3 . ; 


If the vatue of the memory fietd Length as given in the instruction is 
O» the value given in CPL is used. 
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Tabie 8-63 Hicroinstruction Timing 


f B17190 | c° atl 81720 | 
f Notes § Clocks ! Microinstructions # Clocks ! Notes ! 
Feowoces jf woemecas Jon emerson aeasenme canescens enane jonconsesfoccoaeen { 
| i 4 BLAS | 
BIND 

BIT TEST BRANCH FALSE 

BIT TEST BRANCH TRUE 

BRANCH 

CALL 

CASSETTE CONTROL 

CLEAR REGISTERS 

COUNT FA/FL 

DISPATCH 

EXTRACT FROM REGISTER T 
FOUR“BIT MANIPULATE 

HALT 

LOAD F FROM DOUBLEPAD WORD 
MONITOR | 

HOVE 8°"B8IT LITERAL 

MOVE 247BIYT LITERAL 

NO OPERATION 

NORMALIZE X 

OVERLAY CONTROL MEMORY 
FEAD/WRITE MEMORY 

READ/WRITE MSH 

REGISTER MOVE 

SCRATCHPAD MOVE 

SCRATCHPAD RELATE FA 

SET CYF 

SHIFT/ ROTATE REGISTER T LEFT 
SHIFT/ ROTATE XY LEFT/RIGHT 
SHIFT/ROTATE X/Y LCEFT/RIGHT 
SKIP WHEN 

STORE F INTO DOUBLEPAD WORD 
SWAP F WITH DOUBLEPAD WORD 
SWAP MEMORY 5 
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BL710 NOTES: 

The basic clock of the 81710 is 4 mega hertz. 
ie This inctudes the fetch of the called microinstruction. 
Ze For BCD result register movess there are three elecKees 
36 There are six ciocks per bit plus one addittonat clock. 


he Oniy a vadue of one bit is allowed in the 81710. 


B1720 NOTES? 
The basic clock of the 81720 is 6 mega hertz. 


le If the relative address is not within controt aesory 
{therefore in main memory)» there are two clocks. 


Qe There is one clock per bit. 


3.2 There are five clocks Por 16 bits Cone microinstruction) plus 
five clocks. 


he READ is five clocks untif the processor receives the data. 
WRITE is four clocks until the processor is released. Some 
instructions may ba performed during the processor READ or 
WRITE command times if they immediately follow the READ or 
HRITE commands: this is calied “concurrency”. Consecutive 
READ or WRITE commands operate at MAIN MEMORY READ cycie 
speed (four clocks) or WRITE cycle speed (Csix clocks) 
COspetenveuys 


Se The data is secesnted to the processor and is released in one 
MAIN MEMORY READ cycte. Concurrent execution of certain 
sicroinstrcutions is performed if they immediately foliow the 
SWAP commande The WRITE portion of the SWAP coamand is begtn 
and performed in parallel to the READ oportione and main 
memory is not availabte for the duration of a WRITE cycie. 
For consecutive main memory commandss refer to note 4... 
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APPENDIX C2 RESERVED WORDS AND SYMBOLS 


BEGIN DEF INE 
BIAS , DEF INE. VALUE 
c BICN | . DIFF 
‘ BIT | DIFFERENCE 
< BITS DISPATCH 
<= BR DOWN 
r BRANCH a DUMP 
ee BRANCH EXTERNAL ELSE 
es BY -  EMET. RETURN. TO. EXTERNAL 
) CA | END 
3 CALL «EXTERNAL | EOR 
7. CARRY EOL 
= CASSETTE EXIT 
f CAT EXTRACT 
f= cB ye F 
° cc : FA 
a cD 2 FA.POINTS 
> CHARACTER FALSE 
>= CLEAR Fe 
# CHND bee FINI 
a CMPX a FIXED 
‘ CMPY FL 
= CODE .SEGNENT FLC 
ae CODE «SEGMENT» NUMBER FLCN 
A COMPLEMENT FLD 
ABSOLUTE | CONSOLE.SWITCHES FLE 
ADD 7 CONSTANT | FLF 
ADDRESS COUNT FOR 
ADJUST cP FORWARD 
ALL CPL FROM 
AND CPU FT 
ANY CYD FU 
ANY. INTERRUPT CYF . GEQ 
AS CYL GO 
ASSIGN | DATA | GIR 
ASTACK DATAsLENGTH | HALT . 
aT DATATYPE 7 HE Xe SEQUENCE NUMBER 
BACKWARD DATA USAGE , HI.PRIORITY 


BASE .LIMIT DEC HIPRI 
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ctF 
INC 
INCLUDE 
INCN 
INTERRUPT 
INTG 
JUMP 


LENGTH.BETWEEN. ENTRIES 
LEO 
LF 
LIT 
LOAD 
LOADeMSMA 
LOAD.SMEM 
LOCAL.«DEFINES 
LOCATION 
LOCK” 
LOCKED 
LOCKOUT 
LR 
LSBX 
LSBY 
-Lss 
LSUX 
LSUY 
4 
M. MEMORY -BOUNDARY 
MACRO 
MAKE .SEGMENT «TABLE sENTRY 
MAXIMUM 
MAXA 
MAXS 


Cc = 
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MICRO 
MINIMUM 
MINUS 

“oD 

MONT TOR 
MOVE 

4SBX 

MSKX 

MSKY 

MSHA 

MSML 

NEQ 
NEWSEGMENT 
NO~DEVICE 
NODEVICE 
NOP 
NORMALIZE 
NOT 


OVERLAY 

PAGE 

PLUS 

POINT 

PORT 
PROGRAM.LEVEL 
READ 
REDUNDANT.CODE 
REMAPS 
RESERVE.SPACE 
RESET. 
REVERSE 

RIGHT 


ROTATE 


$ 
SeMEMORYsLOAD 
SEGMENT 

SEG MENT.COUNT 
SET 


Cc = 
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SFL «SBA _ UNIT 
“SFY $38 UNLOCKED 
SHIFT S$ uP 
SKIP «SAA | VALUE 
SPACE | $48 7 WHEN 
START $5 WETH 
STOP | SSA WRITE 
STORE. $58 -WRITE*STRING 
SUB.TITLE 56 X 
SUBTRACT S6A XANY 
SUM | S68 es XCH 
SWAP S7- — XEOY 
$0 7 S7A |  XORY 
SOA S78 | XY 
$08 58 7 XYCN 
$1 SBA XYST 
SLA $88 | Y 
518 $9 ie 0 
$10 SOA 
S1OA $98 
510B T 
$11 TA 
SILA TABLE 
$118 TAS 
$12 T8 
S12A Tc 
$128 TD 
$13 TE 
S13A TEST 
$138 TF 
S14. THEN 
S1%A TITLE 
S148 TO 
S150 —-« TODAYS.DATE 
S154 | TODAYS.TIME 
$158 TOPM 
$2 TRACE 
S2A - -TRANSFER.CONTROL 


S28 | TRUE 


